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AN ANNOTATED LIST OF THE COLLEMBOLA (SPRINGTAILS) 
OF MICHIGAN 
Richard  J. Snider  
D e p a r t m e n t  of Entomology,  Michigan S ta te  Univers i ty  
E a s t  Lans ing .  Michigan 48823 
When work began on the Michigan Col lembola in  1959, the Entomology 
Museum a t  Michigan S ta te  Univers i ty  included only one s p e c i m e n  of the 
o r d e r  in  i t s  ca ta log  of i n s e c t s .  The  Univers i ty  of Michigan had a f e w  
v ia l s  of s p e c i m e n s  de te rmined  by Har low B. Mi l l s ,  and a m o d e s t  num- 
b e r  was in the  R o b e r t  R. D r e i s b a c h  col lect ion a t  Midland, Michigan. 
At the  beginning of my invest igat ion v e r y  l i t t l e  was known about  
the  o r d e r  i n  Michigan, although monographs had been wr i t t en  on the  
col lembolan faunae  of the  nearby  s t a t e s  of Minnesota (Guthr ie ,  1903), 
Iowa (Mi l l s ,  1934) and New York  (Maynard ,  1951). I  expec ted  to  find 
s p e c i e s  tha t  had been  r e c o r d e d  f r o m  sur rounding  a r e a s ,  and hoped to 
find a few new to s c i e n c e .  Both a i m s  have  been  fulfilled. In addition, 
s o m e  European  s p e c i e s  a r e  r e c o r d e d  f r o m  North A m e r i c a  f o r  the 
f i r s t  t ime .  These  include Ovchesella ivvegulavilineata Stach ,  Tetva- 
canthella montann Stach ,  Odontella lamellifeva (Axelson) ,  Sminthuvi- 
nus bimaculatus Axelson,  and Sminthvinus igniceps ( R e u t e r ) .  A new 
subspec i f ic  n a m e  i s  p roposed  f o r  Sminthuvinus quudvimaculatus bi- 
macu.?atu~ Maynard. The  p r e s e n t  p a p e r  l i s t s  132 s p e c i e s  and s u b s p e c i e s  
of 46 g e n e r a  tha t  o c c u r  in  Michigan. New s p e c i e s  will  b e  d e s c r i b e d  
in the  fu ture .  
The p r e s e n t  work follows a s t y l e  s i m i l a r  to tha t  of S h e r m a n  M o o r e ' s  
A Revised Annotated List of the Butterflies of Michigan (1960), excep t  
tha t  keys  to  the g e n e r a  and s p e c i e s  h a v e  been included. The  taxonomy 
follows tha t  of Salmon (1964); thus ins tead  of the  u s u a l  two s u b o r d e r s ,  
four  a r e  recognized.  
To r e c o r d  d i s t r ibu t ion ,  Moore divided the  s t a t e  into t h r e e  zones ;  
the  sou thern  lower  pen insu la  (SLP) ,  the  n o r t h e r n  lower  pen insu la  (NLP)  
and the  upper  pen insu la  (UP). The  s c h e m e  h a s  been followed h e r e ,  and i s  
i l l u s t r a t e d  in  F i g u r e  1, which m a y  b e  u s e d  i n  conjunction with the  text  
and m a p s  f o r  g r e a t e r  c la r i ty .  Maps a r e  provided f o r  only the  m o r e  
c o m m o n  s p e c i e s .  Zones a r e  given under  the  s p e c i e s  headings with 
r e f e r e n c e  to the m a p s ;  o r ,  if d i s t r ibu t ion  is r e p r e s e n t e d  by l e s s  than 
s i x  loca t ions ,  county n a m e s  a r e  provided.  The r a n g e  of da tes  ind ica tes  
the e a r l i e s t  and l a t e s t  known o c c u r r e n c e  of each  s p e c i e s  d u r i n g  the  
y e a r .  
*This  s tudy,  which is respec t fu l ly  ded ica ted  to the m e m o r y  of the l a t e  
Rober t  R. D r e i s b a c h ,  was  suppor ted  by U.S. Publ ic  Heal th Serv ice  r e -  
s e a r c h  g r a n t  CC 00 246, f r o m  the National  Communicab le  D i s e a s e  Cen- 
t e r ,  Atlanta ,  G e o r g i a ,  and by the Michigan S ta te  Univers i ty  Agr icu l tu ra l  
E x p e r i m e n t  Stat ion,  f o r  which th i s  is journal  a r t i c l e  4198. 
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C e r t a i n  a r e a s  of t h e  s t a t e  have  been sub jec t  to in tens ive  col lect ion,  
and a r e  frequent ly mentioned in the l i s t .  B a k e r  Woodlot,  on t h e  c a m p u s  of 
Michigan S ta te  Univers i ty  in Ingham County, i s  among these.  The  Kel- 
logg F o r e s t ,  p a r t  of the  Kellogg Biological  Stat ion a t  Gull L a k e ,  Kala-  
mazoo County, was  the s i t e  of an a r th ropod  study conducted by H. 0. 
Schooley in 1963: much  of the  m a t e r i a l  he co l lec ted  is d i s c u s s e d  h e r e  f o r  
the f i r s t  t ime .  In 1965 D r .  J a m e s  W. B u t c h e r  ini t ia ted a s o i l  biology 
p r o j e c t  in Monroe County tha t  r e s u l t e d  i n  many  r e c o r d s  which a r e  
d i s c u s s e d  below. J a m e s  J. Shaddy's 1956 faunis t i c  s tudy  of Wexford 
and G r a n d  T r a v e r s e  Count ies  con t r ibu ted  n u m e r o u s  new data. 
F i g u r e  1. Map of Michigan,  showing count ies  and zones.  (After  Moore ,  
1960.) 
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The col lect ions d i s c u s s e d  a r e  housed a t  two inst i tut ions.  The bulk 
of the m a t e r i a l ,  including the D r e i s b a c h  col lect ion,  is a t  the Entomology 
Museum,  Michigan State  Univers i ty ,  E a s t  Lansing.  The r e m a i n d e r  i s  i n  
the Museum of Zoology, Univers i ty  of Michigan,  Ann Arbor .  Mos t  of the  
s p e c i m e n s  a r e  p r e s e r v e d  i n  alcohol ,  although a l m o s t  one thousand s l i d e s  
have been examined.  
In s tudying col lembolan taxonomy I have  had cons tan t  a c c e s s  to t h r e e  
works  which f o r m  the c o r e  of o u r  A m e r i c a n  l i t e r a t u r e ,  the c i t ed  mono- 
g r a p h s  by  G u t h r i e ,  Mil ls  and Maynard. Useful  i n  c la r i fy ing  d e t e r m i n a -  
t ions  w e r e  F o l s o m ' s  s tudy of the  Isotomidae (1937),  F o l s o m  and Mil ls '  
r e v i s i o n  of Sminthuvides (1938),  and C h r i s t i a n s e n ' s  r e v i s i o n s  of Tomo- 
cems (1964), Entomobvya (1958) and Avvhopalites (1966). Other  help-  
ful  s t u d i e s  a r e  included i n  the Selected Bibl iography below. 
I t  is hoped that  the p r e s e n t  p a p e r  will  s e r v e  a s  a guide to i n v e s t i g a t o r s  
in  the G r e a t  L a k e s  a r e a ,  and f o r m  the foundation of a fu ture  monograph- 
i c  study. 
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MORPHOLOGY 
The m e m b e r s  of the o r d e r  Col lembola  a r e  usual ly c h a r a c t e r i z e d  by  
two b a s i c  body f o r m s ;  the elongate  (F igs .  2 ,  3 )  which inc ludes  the  sub-  
o r d e r s  Ar throp leona ,  Metaxypleona,  and Neoar throp leona ,  and the 
globular-shaped Symphypleona. (F igs .  4,5).  
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Figures  2 and 3 .  La te ra l  and do r sa l  views of the elongate body f o r m ,  
indicating genera l  morphology. 
F igures  4 and 5. La t e ra l  and do r sa l  views of the globular body f o r m ,  
indicating genera l  morphology. 
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The  col lembolan head is a m o s t  i n t e r e s t i n g  s t r u c t u r e  (Fig. 6).  One 
p a i r  of four -segmented  antennae,  whose s e g m e n t s  v a r y  in  length,  c a n  
b e  e a s i l y  seen .  Occas iona l ly  subsegmenta t ion  takes  place.  In the  c a s e  
of the Orchese l l in i  the  antennae a p p e a r  to b e  five- o r  s ix -segmented  
due to the  subdivis ion of the  f i r s t  and second s e g m e n t s .  F i g u r e s  7 to  
11 i l l u s t r a t e  v a r i o u s  modif icat ions of segmentat ion.  At the  t ip  of the 
four th  antenna1 s e g m e n t  t h e r e  is s o m e t i m e s  a r e t r a c t i l e  knob (Fig.  14). 
In the  genus  Sminthuvinus, s e g m e n t  t h r e e  m a y  have a s i m p l e  (Fig.  13) 
o r  divided (F ig .  12)  s e n s o r y  papi l la .  Other  pap i l l ae ,  p e g s ,  and o r g a n s  
c a n  o c c u r  on the antennae. All of t h e s e  s t r u c t u r e s  a r e  of s ignif icant  
taxonomic value; and the r e a d e r  is r e f e r r e d  to  Mil ls  (1934) and Maynard 
(1951) f o r  f u r t h e r  information.  Relat ive leng ths  of the s e g m e n t s  c a n  
a l s o  be  impor tan t .  A s i m p l e  method of e x p r e s s i n g  th i s  is in the f o r m  
of a ra t io  f r o m  s e g m e n t  one to  f o u r ,  e.g., 2:3:4:6. 
Loca ted  p o s t e r i o r  to  the antennae a r e  the  o c e l l a r  pa tches  (Fig. 6). 
The Col lembola  m a y  have  a s  many  a s  eight  ocel l i  on e i t h e r  s i d e  (Fig.  
17) ,  loca ted  on t h e s e  pigmented a r e a s .  Reduction i n  number  i s  c o m m o n  
within f a m i l i e s ,  and i t  is not s u r p r i s i n g  to find the number  of ocel l i  
p e r  patch vary ing  f r o m  e igh t  to four  o r  five within a genus (F igs .  15 ,  
16). Some individuals  a r e  blind and l a c k  o c e l l a r  pa tches  al together .  
Between the ocel l i  and b a s e s  of the  antennae a r e  loca ted  s t r u c t u r e s  
known a s  the  post-antenna1 o r g a n s  (PAO). They a r e  d e p r e s s i o n s  in  the 
i n  t e g u m e n  t w h  i c h may  contain t u b e r c l e s  sens i t ive  to hea t ,  l ight  
and b a r o m e t r i c  p r e s s u r e  (Chang, 1966). Some post-antenna1 o r g a n s  
a r e  s i m p l e  b l i s te r - l ike  swell ings (F igs .  18-20), while o t h e r s  a r e  
scu lp tured  in a b i z a r r e  m a n n e r  (F igs .  21-24). The p r e s e n c e  o r  ab- 
s e n c e  of the  P A 0  i s  an i m p o r t a n t  taxonomic c h a r a c t e r  f o r  s e p a r a t i o n  
of g e n e r a  and s p e c i e s .  C a r e  should b e  taken to loca te  th i s  s t r u c t u r e  
with the compound m i c r o s c o p e  us ing  well-cleared s l ide  mounts .  
The mouthpar t s  c o n s i s t  of the mandib les ,  maxi l l ae ,  l a b r u m ,  c lypeus ,  
l a b i u m ,  maxil lulae and lingua. Modification of t h e s e  p a r t s  is quite c o m -  
mon,  the  r e s u l t  being e i t h e r  chewing mouthpar t s  with a well developed 
m o l a r  p la te  on the  mandible (Fig. 26) o r  sucking mouthpar t s  with a 
s ty l i fo rm mandible  and no m o l a r  p la te  (Fig. 25). The sucking mouth- 
p a r t s  a r e  usual ly contained in a cone ,  while the chewing var ie ty  a r e  
exposed o r  withdrawn into a bucca l  cav i ty  f o r m e d b y  the extension of the 
genae.  
The thorac ic  a r e a  i s  typical ly  i n s e c t ,  w i t h t h r e e  reg ions ;  p ro- ,  meso- ,  
and meta thorac ic  s e g m e n t s .  E a c h  s e g m e n t  b e a r s  a p a i r  of l e g s  c o n s i s t -  
ing of two p r e c o x a e ,  coxa ,  t r o c h a n t e r ,  f e m u r ,  t i b i o t a r s u s  and p r e -  
t a r s u s .  The p r e t a r s u s  i s  a s t r u c t u r e  unique to the  Collembola.  I t  m a y  
o r  m a y  not have  a movable p r o c e s s .  In the European  l i t e r a t u r e  the 
f ixed p a r t  i s  ca l led  the  empodium, and the  movable p r o c e s s  i s  ca l led  
t h e  empodial  appendage. In c u r r e n t  A m e r i c a n  l i t e r a t u r e  they a r e  r e -  
f e r r e d  to  a s  the unguis (plural :  ungues) and unguiculus,  r e s p e c t i v e l y  
(F igs .  52-56). The unguis may  b e  toothed (Fig.  54) o r  untoothed. 
L ikewise  the unguiculus m a y  have tee th  (Fig.  54). If a s e r r a t i o n  o r  
s e r i e s  of teeth p r o t r u d e s  l a t e r a l l y  f r o m  the unguis ,  i t  is ca l led  a pseu-  
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donychium (Fig. 56). In some  Collembola the outer  edge may be  covered 
with a tunica (Fig. 56). In some individuals, the unguiculus has  a sub- 
apical needle (Fig. 56) which can be branched (Figs. 57, 58). 
Jus t  above the t a r s u s  on the tibia a r e  located, in some species ,  one 
o r  more  tenent ha i rs .  These specialized se tae  a r e  probably sensory  
organs.  They may be simple (Fig. 53),  clavate (Fig. 54) o r  knobbed 
(Fig. 55). Also located on the t ibiotarsus i s  the "t ibiotarsal  organ" 
(Fig. 47), usually seen in the genus Sminthvides,  and often specialized 
setae.  
The f i r s t  abdominal segment (ABD I)  b e a r s  a remarkable  s t ruc ture  
known a s  the ventral  tube o r  collophore. F rom this  tube the spring- 
tail can eve r t  a bilobed vesicle which may be smooth (Fig. 40) o r  warty 
(Fig. 41). There i s  evidence that  this organ may be  a water collecting 
s t ruc ture  (Chang, 1966). The second abdominal segment (ABD 11) does 
not have any par t icular  external  s t ruc tu re  associated with i t ,  although 
there  i s  an appendage seen in the ear ly  embryonic stage which disap- 
pears .  Abdominal segment three ,  however, has a bilobed appendage 
called the retinaculum (Fig. 46). I tcons is ts  of a corpus and toothed rami .  
The fourth abdominal segment i s  the point of attachment for  the furcula 
o r  spr ing  mechanism f rom which the o r d e r  der ives  i t s  common name 
(Fig. 59). The furcula i s  divided into three  regions: manubrium, 
dentes,  and mucrones.  Occasionally the manubrium wi l lbear  some  se tae  
o r  spines of taxonomic importance.  The dentes of Tomocems exhibit 
enlarged sca les  (Fig. 59a) and spines (Fig. 59b-c) on the dorsum. Other 
species may have papillae o r  spines located there  a s  well. The mucrones 
- 
Figures  6-51. 6 ,  typical collembolan head showing position of post- 
antennal organs and antennae. 7-11, antennal shapes.  12a-b, proximal 
tubercle of ANT. 111, divided. 13a-b, proximal tubercle of ANT. 111, s im-  
ple. 14, tip of ANT. IV with apicalpapilla. 15, s imple ocelli of Neanuva. 
16, ocel lar  pattern of Tomocelus. 17, two examples,  of 8-ocellar  eye 
patches. 18-24, post-antenna1 organs. 25, styl iform mandible. 26, mandi- 
ble with well developed molar plate. 27-28, sca le  of body. 29, Onychiurid 
body shape showing location of pseudocelli (after  Folsom, 19 17). 30a-b-c, 
examples of pseudocelli. 31, Megalothovax, position of sense  pits;  a. 
enlargement of sense  pit. 32, normal fringed seta.  33,  curved seta. 34, 
s e r r a t e  seta. 35, capitate seta.  36, clavate seta.  37,  lasiotr ichium. 
38, normal  seta.  39, bothriotrichium betweennormal setae. 40, vesicles 
of ventral  tube, smooth. 41, vesicles of ventral  tube, warty. 42, anal 
spines of Tetvacanthella. 43, anal spine of Hypogastmva Packavdi. 
44, bilobed terminal  segments of Neanuva. 45, normal  te rminal  segments 
of Pavanuva. 46, frontal view of retinaculum showing rami .  47, distal  
view of Sminthuvides t ibiotarsus exhibiting t ibio-tarsal  organ. 48, poster-  
i o r  of male Bouvletiella showing clasping organ. 49, female appendage 
of Ptenothvix. 50, female appendage of Hetevosminthums. 51, female 
appendage of Katiannia. 
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(Fig.  61-70) a r e  shaped  to func t ion in  d i f fe ren tenvi ronments ,  a s  on s o i l ,  
w a t e r ,  and plants .  A m u c r o n a l  b r i s t l e  is s o m e t i m e s  p r e s e n t  (Fig.  70b). 
The fifth and s ix th  abdominal  s e g m e n t s  a r e  s o m e t i m e s  fused  into what 
is commonly ca l led  the  anogenital segment .  I n N e a n u r a i t  may  b e  deeply 
lobed (Fig. 44) ,  while Paranura is n o r m a l  (Fig. 45). The anogenital 
s e g m e n t  (anal  papi l la)  usual ly b e a r s  s t r u c t u r e s  which he lp  d e t e r m i n e  
the  s e x  of the individual.  F i g u r e  48 is a l a t e r a l  view of the  Bourletiella 
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male anogenital segment. The re  i s  a pa t te rn  of curved se t ae ,  called 
hooks, which make up a c r e s t  r e f e r r e d  to a s  the "male clasping organ." 
Males of other spec ies  may not have any such s t ruc tures .  Females  may 
have on the sixth abdominal segment a pa i r  of special ized se tae  called 
the female  subanal appendages (Figs.  49-51). 
The te rminal  segments may bea r  anal horns  (Fig. 43), e i ther  a 
s ingle pa i r  o r  a complex ar rangement  a s  in Tetvacanthella (Fig. 42). 
The clothing of the body cons is t s  of s e t ae ,  bothriotr ichia,  sp ines ,  and 
sca les .  Setae occur  i n  varying forms:  fringed (Fig. 32),  normal  (Fig. 38) ,  
no rma l  curving (Fig. 33) ,  s e r r a t e  (Fig. 34), capitate (Fig. 35),  and 
clavate (Fig. 36). The tr ichobothria a r e  cup-shaped depress ions  f rom 
which a r i s e  bothriotr ichia (long, fine se tae)  o r  las io t r ich ia  (long, 
ciliated se tae)  (Fig. 37). The sca l e s  have two bas ic  shapes ,  t runcate 
(Fig.  28) and lanceolate (Fig. 27). 
The family Onychiuridae has  located on the body segments  and head 
(Fig.  29) s t ruc tu re s  of unknown function cal ledpseudocell i  (Fig. 30 a-b- 
c). Smi l ia r  to these  a r e  the sensory  p i t s  of AFegalothovax (Fig.  31). 
The integument of the Collembola can  be  smooth o r  granular  (pebble- 
like), Some species  have papillate o r  ret iculate integument. The condi- 
tion of the exoskeleton is of some  use  in making determinations and i s  
bes t  seen  with a compound microscope.  
F igures  52-74. 52, claw of Anuvida tullbevgi. 53, claw of Hypogas- 
tmva nivicola with pointed tenenthair .  54,  LepidocyYtusclaw with clavate 
tenent ha i r .  55, Sminthuvinus claw with knobbed tenent ha i rs .  56,  claw 
of Smin thums  media l i s  showing pseudonychium and tunica. 57,branched 
subapical  f i lament on unguiculus of SmintFcuvides penicillifev. 58, 
subapical  f i lament of S. bifzdus. 59, furcula. 59a, s ca l e s  of dentes ,  
Tomocems .  59b, dental spine of Tomocems  flavescens.59c, dental spine 
of T o m o c e m s  minov. 60, furcula  of Poduva aquatics. 61, Tomocems  
lamell ifems,  mucro.  62, I so tomums,  mucro. 63, Sminthuvinus, mucro. 
64, LepidocyYtus, mucro.  6 5, Pseudobouvletiella spinata,  mucro. 66, 
Bouvletiella, mucro.  67, Hypogastmva avmatus,mucro.  68, Hypogastmva 
packavdi, mucro. 6 9, Sminthuvides, mucro.  70a-b, l a t e r a l  and ventral  
views of Smin thums  mucro  showing position on mucronal  seta.  71, 
Poduva, body shape.  72, Folsomia ,  body shape. 73, Isotomidae,  body 
shape. 74, Entomobryidae, body shape. 
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Artificial Key to the Genera of Michigan Collembola 
1 . Furcu l a  p r e s e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
. . . . . . . . . . . . . . . . . .  Furcu l a  absent .  o r  g rea t ly  reduced 2 
2(1) . Unguiculus p r e sen t  (F ig  . 53) . . . . . . . . . . . . . . . . . . . . . . .  8 
Unguiculus absent  (F ig  . 52) . . . . . . . . . . . . . . . . . . . . . . .  3 
3(2) . Fostantennal  o rgan  absent  . . . . . . . . . . . . . . . . . . . . . . . .  4 
Postantennal  o rgan  p r e sen t  . . . . . . . . . . . . . . . . . . . . . . .  6 
. . . . . . . . . . . . . . . .  4(3) . Ocell i  reduced in  number  ( l e s s  than 8) 5 
Ocell i  8 to a s ide  . . . . . . . . . . . . . . . . . . . . .  FRESEA (p . 1 9 2 )  
5(4) . Body tuberca te ;  anal  s egmen t  bilobed (F ig  . 44) NEANURA (p  . 1 9 4 )  
. . . . . . . . . . .  Body not tuberca te ;  anal s egmen t  no rma l  (F ig  45) 
PARANURA (p  193 ) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . .  . . 6(3) Mandibles with well developed mo la r  plate  (F ig  26) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WlLLEMlA (p . 1 9 8 )  
Mandibles s l ende r  o r  s ty l i form (Fig  . 25) . . . . . . . . . . . . . .  7 
. 7(6) . Maxilla toothed . . . . . . . . . . . . . . . . . . . . .  ANURIDA (p 192)  
Maxilla untoothed . . . . . . . . . . . . . . . .  MlCRANURlDA (p . 193)  
. . . .  8(2) . Unguiculus reduced in s i z e ;  body without cu t icu la r  papil lae 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  TULLBERGIA (p .195)  
Unguiculus well developed; body with cu t icu la r  papil lae . . . . .  9 
9(8) . Fostantennal  o rgan  s imp le .  ve s i c l e s  a r r anged  i n  a r o se t t e  o r  in  
para l le l  r ows  (F igs  . 18-23) . . . . . .  PROTAPHORURA (p.195) 
Postantennal  o rgan  with ves ic les  covered  with secondary  t ube rc l e s  
(F ig  . 24) . . . . . . . . . . . . . . . . . . . . .  ONYCHIURUS (p  . 195 )  
l O ( 1 )  . Body elongate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Body globular  32 
1 l (10)  . Head prognathous . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
. Head hypognathous . . . . . . . . . . . . . . . . .  PODlJRA (p 218 )  
12(11) . Chewing mouthpar t s ;  tenent  h a i r s  normally p r e sen t  . . . . . .  1 4  
Sucking mouthpar t s .  project ing into a cone-shape . . . . . . .  13 
. . . . . . . . . . . . .  13(12) . Ocell i  8 to a s ide  PSEUDACHORUTES (p 192 )  
o c e l l i  5 o r  6 to a s ide  . . . . . . . . . . . .  ODONTELLA (p . 191)  
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14(12). Body s e g m e n t s  s i m i l a r  in  s i z e ;  antennae usua l ly  s h o r t  (Fig.  71) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15  
Body s e g m e n t s  d i s s i m i l a r  in  s i z e  and shape;  antennae usua l ly  
long (F igs .  72-74) . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
. . . . . . . . .  15(14) .  Pos tan tenna l  o r g a n  p r e s e n t ;  8 oce l l i  on a s i d e  16 
Pos tan tenna l  o r g a n  absen t ;  5 oce l l i  on a s i d e  XENYLLA (p. 195  ) 
. . . . . . .  16(15) .  Unguiculus  wel l  deve loped .  HYPOGASTRURA (p. 1 9 6 )  
Unguiculus a b s e n t  o r  e x t r e m e l y  r e d u c e d  SCHOTTELLA (p. 1 9 5 )  
17(14) .  Abdominal  s e g m e n t  IV usual ly  l o n g e r  than 111; pos tan tenna l  o r g a n  
g e n e r a l l y  a b s e n t  (Fig.  74) . . . . . . . . . . . . . . . . . . . . .  24 
Abdominal  s e g m e n t  IV s h o r t e r  than 111; p o s t a n t e n n a l o r g a n p r e s -  
e n t  o r  a b s e n t  (Fig. 7 3 ) .  . . . . . . . . . . . . . . . . . . . . . . .  1 8  
18(17). S c a l e s  p r e s e n t  on body . . . . . . . . . . . . . . . . . . . . . . . . .  19  
S c a l e s  a b s e n t  f r o m  body . . . . . . . . . . . . . . . . . . . . . . . .  22 
19  (1 8). T h i r d  antennal  s e g m e n t  v e r y  long and subannulated,  four th  
. . . . . . . . .  s h o r t ,  a l s o  subannulated TOMOCERUS (p. 216 ) 
T h i r d  antennal  s e g m e n t  s i m p l e ,  s i m i l a r  to o t h e r  s e g m e n t s  . 20 
20(19). S c a l e s  pointed;  den tes  with s e t a e  ven t ra l ly  WILLOWSIA (p. 204)  
S c a l e s  rounded;  den tes  with s c a l e s  ven t ra l ly  . . . . . . . . . .  2 1  
21(20). Oce l l i  r e d u c e d ,  n e v e r  8 to a s i d e  . . PSEUDOSINELLA (P. 205)  
. . . . . . . . . . . . .  o c e l l i  8 to a s i d e .  LEPIDOCYRTUS (p .205)  
22(18). Antennae a p p e a r  5 o r  6 s e g m e n t e d  (F igs .  7-8) . . . . . . . . . . .  
ORCHESELLA (p. 1 9 8 )  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  Antennae 4 s e g m e n t e d  (Fig. 6) 23 
23(22). Unguis with two, l a r g e  l a t e r a l  e x t e r n a l  t ee th ;  t i b i o t a r s u s  without 
. . . . . . . . .  a double r o w  of f inely f r inged  o r  smooth  s e t a e .  
ENTOMOBRYA (P. 2 0 1 )  . . . . . . . . . . . . . . . . . . . . . . . . .  
Unguis without two l a r g e  l a t e r a l  e x t e r n a l  teeth;  t i b i o t a r s u s  with 
. . . . . . . . . . . . . .  a double  r o w  of f r inged  o r  s m o o t h  s e t a e  
ENTOMOBRYOIDES (P. 203)  . . . . . . . . . . . . . . . . . . . . . .  
. . .  24(17). Anal h o r n s  p r e s e n t  (Fig. 43) TETRACANTHELLA (P. 210)  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Anal h o r n s  a b s e n t  25 
25(24). L a s t  t h r e e  s e g m e n t s  of the abdomen fused;  anus p o s t e r o -  
v e n t r a l  (Fig. 7 2 ) .  . . . . . . . . . . . . . . . .  FOLSOMIA (p. 210)  
L a s t  two o r  t h r e e  s e g m e n t s  of the abdomen f r e e ;  anus  t e r m i n a l  
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. . . . . . . . . . . . . . .  26 (25). L a s t  two antennal  s e g m e n t s  subannulated 
. . . . . . . . . . . . . . . . . . . . .  ARCHITOMOCERURA (P. 212)  
L a s t  two antenna1 s e g m e n t s  s i m p l e .  . . . . . . . . . . . . . . . .  27 
27(26). F u r c u l a  not r e a c h i n g  the  v e n t r a l  tube;  m a n u b r i u m  e q u a l  to o r  
longer  than the  d e n s  . . . . . . . . . . . . . . . . . . . . . . . . .  28 
F u r c u l a  r e a c h i n g  ven t ra l  tube;  m a n u b r i u m  s h o r t e r  than d e n s  
. . . . . . . . . . .  28(27). B o t h r i o t r i c h i a  p r e s e n t  on abdominal  s e g m e n t s  
. . . . . . . . . . . . . . . . . . . . . . . .  HYDROISOTOMA (p. 212)  
. . . . . . . . . . . .  B o t h r i o t r i c h i a  absen t  on abdominal  s e g m e n t s  
PROISOTOMA (11.212 ) . . . . . . . . . . . . . . . . . . . . . . . . . .  
29(27). Abdomen with b o t h r i o t r i c h i a ;  m u c r o  l a m e l l a t e  (F igs .  39 ,  62) 
. . . . . . . . . . . . . . . . . . . . . . . . . .  ISOTOMURUS (P. 212)  
Abdomen without bo thr io t r i ch ia ;  m u c r o  not l a m e l l a t e  (Fig.  64) 
30(29). E y e s  absen t ;  four th  antennal  s e g m e n t  with 5-8 l a r g e  s e n s o r y  
c o n e s  . . . . . . . . . . . . . . . . . . . .  ISOTOMINELLA (p. 216)  
E y e s  p r e s e n t ;  l a r g e  s e n s o r y  c o n e s  on four th  antennal  s e g m e n t  not 
p r e s e n t . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1  
31(30). Dentes  convergen t ,  f u r c u l a  r e a c h e s  v e n t r a l  tube;  t enen t  h a i r s  
p r e s e n t .  . . . . . . . . . . . . . . . . . . . .  VERTAGOPUS (p. 215)  
Dentes  not convergen t ,  f u r c u l a  r e a c h e s  only p o s t e r i o r  edge  of 
abdomina l  s e g m e n t  11; t enen t  h a i r s  p r e s e n t  o r  absen t  . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ISOTOMA (p. 214)  
32(10). Antennae s h o r t e r  than head  . . . . . . . . . . . . . . . . . . . . . .  33 
. . . . . . . . . . . . .  Antennae a s  long a s  o r  l o n g e r  than head  34  
33 (32). Body with s e n s o r y  p i t s  (Fig.  31a) . . MEGALOTHORAX (p. 218)  
Body without s e n s o r y  p i t s  . . . . . . . . . . . . .  NEELUS (p. 218)  
34(32). Integument  smooth ;  s a c s  of the  v e n t r a l  tube war ty  (Fig.  41) 39 
Integument  g r a n u l a r ;  s a c s  of the v e n t r a l  tube s m o o t h  (Fig.  40) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35  
35(34). Anogenital s e g m e n t s  fused ;  two b o t h r i o t r i c h i a  on e a c h  s i d e  of 
ana l  p a p i l l a .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 
Anogenital s e g m e n t s  s e p a r a t e d ;  one  bo thr io t r i ch ium on e a c h  
. . . . . . . . . . . . . . . . . . . . . . . . . .  s i d e  of ana l  pap i l l a  37 
36(35). T i b i o t a r s a l  o r g a n  of the  t h i r d  p a i r  of l e g s  p r e s e n t  (Fig.  47) 
. . . . . . . . . . . . . . . . . . . . . . . .  SMINTHURIDES (p. 218)  
T i b i o t a r s a l  o r g a n  a b s e n t .  . . . . . . . . . .  SPHAERlDlA (p. 2 2 0 )  
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37(35). Tenent  h a i r s  a b s e n t .  . . . . . . . . . . .  ARRHOPALITES (p. 220)  
Tenent  h a i r s  p r e s e n t  . . . . . . . . . . . . . . . . . . . . . . . . . .  38 
. . . . . . . . .  38(37). F o u r t h  antennal  s e g m e n t  subsegmented  (Fig.  1 0 ) .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  KATlANNlA (p. 225)  
Four th  antennal  s e g m e n t  e n t i r e  (Fig.  6 )  SMINTHURINUS (p.222) 
. . . . . . . . .  39(34). Four th  antenna1 s e g m e n t  longer  than the th i rd  40 
Four th  antenna1 s e g m e n t  s h o r t e r  than the t h i r d .  . . . . . . . . . .  
PTENOTHRIX (p. 229)  . . . . . . . . . . . . . . . . . . . . . . . . . .  
40(39). Tenent  h a i r s  p r e s e n t  . . . . . . . . . . . . . . . . . . . . . . . . . .  42 
Tenent  h a i r s  absen t  . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 
41(40). Thi rd  antenna1 s e g m e n t  with heavy ,  long s e t a e  . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  SMINTHURUS (p. 2 2 4 )  
Thi rd  antenna1 s e g m e n t  with n o r m a l  s e t a e  . . . . . . . . . . . . . .  
SPHYROTHECA (p. 2 2 5 )  . . . . . . . . . . . . . . . . . . . . . . . .  
42(40). Mucro smooth  on both e d g e s  . . . . . . . . . . . . . . . . . . . . .  43 
Mucro with one  edge toothed . . . . .  NEOSMINTHURUS (p. 228)  
43(42). Mucro f la t ,  paddle-shaped;  d e p r e s s i o n  on f r o n t  of head with 
many  f ine  h a i r s  . . . . . . .  PSEUDOBOURLETIELLA (p. 2 2 6 )  
. . . .  Mucro not f l a t  and paddle-shaped;  d e p r e s s i o n  wanting 44 
44(43). Abdomen v e r y  g lobula r ;  m a l e s  with a  c r e s t - l i k e  "clasping o r -  
gan" (Fig.  48) . . . . . . . . . . . . . .  BOURLETIELLA (p. 227)  
Abdomen with d o r s a l  d e p r e s s i o n ;  m a l e s  without "c lasp ing  
o r g a n " .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 
45(44). Unguiculus of f i r s t  l e g  br i s t l e - l ike  and unlike the o t h e r  c laws  
. . . . . . . . . . . . . . . . . . . .  HETEROSMINTHURUS (p. 228)  
Unguiculus s a m e  on al l  legs.  . DEUTEROSMINTHURUS (p. 228)  
A C C O U N T  O F  S P E C I E S  
Suborder  NEOARTHROPLEONA 
F a m i l y  BRACHYSTOMELLIDAE 
Genus ODONTELLA Schaffer  
lamellifera (Axelson). SLP:  Monroe;  June  10-Sept. 27. NLP: Kalkaska;  
May 1. 
This  s p e c i e s  h a s  only been  co l lec ted  in  f o r e s t  condit ions.  I t  s e e m s  
to p r e f e r  the deep  l i t t e r  zones  of c e d a r  and hardwood s t a n d s  where  the 
r e l a t i v e  humidi ty i s  high and the t e m p e r a t u r e s  cool. Th is  s p e c i e s  h a s  
not been prev ious ly  r e p o r t e d  f r o m  North Amer ica .  
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Family ANURIDAE 
Genus ANURIDA Laboulbene 
tullbergi Schott. UP: Mackinac, I ron ,  Houghton; July 6. 
The only confirmed date of collection fo r  this  spec ies  is July 6 ,  1960 
in Mackinac County. The o ther  two r eco rds  were taken f rom the Dre is -  
bach collection data and do not have recorded dates.  A. tullbergi i s  
general ly collected along the s easho re  among deb r i s  in Europe. The 
spec imens  I have collected were  taken under loose bark  of a log on 
Horseshoe Bay beach nea r  St. Ignace. 
Genus FRIESEA Dalla T o r r e  
claviseta Axelson. SLP:  Livingston. 
A single spec imen of this  spec ies  ex is t s  in the University of Michigan 
collection. No fur ther  collection da ta  a r e  available. 
Family NE ANURIDAE 
Genus PSEUDACHORUTES Tullberg 
Key to the Michigan Species 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. Tenent h a i r s  p re sen t .  2 
Tenent ha i r s  absent  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
2. Tenent h a i r s  with round apical  knob; postantennal organ  with 5 
tuberc les  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  corticolus 
Tenent h a i r s  without a s t rong apical  knob; postantennal organ  with 
10 to 12 tuberc les  . . . . . . . . . . . . . . . . . . . . . . . . . .  lunatus 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  3. Unguis with inner  tooth 4 
Unguis without inner  tooth . . . . . . . . . . . . . . . . . . . .  complexus 
4. Ret rac t i le  knob a t  apex of fourth antenna1 segment  absent;  blue mott- 
ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  saxatilis 
Retrac t i le  knob present ;  blue-grey . . . . . . . . . . .  aureofasciatus 
aureofasciatus mi l ls i  Maynard. NLP: Charlevoix,  Beaver  Island; May 8. 
SLP:  Kalamazoo, Monroe; May 30-June 29. 
Occur s  in  bracket  fungi and hardwood fo re s t  l i t te r .  This subspecies 
i s  light blue in color  in  con t r a s t  to the nominotypical subspecies  which 
h a s  orange bands on the mesothorax and l a s t  two abdominal segments.  
Many specimens have been taken with a Tullgren apparatus.  Not uncom- 
mon. 
complexus (MacGillivray). SLP: Kalamazoo; July 14-29. 
This spec ies  h a s  only been collected in  pine l i t te r .  During a study of 
the microar thropods  of Kellogg Fores t ,  H.O. Schooley r a n  many Tullgren 
samples  of l i t te r  f rom which this  spec ies  was identified. I t  favors  high 
humidity and should be found in leaf l i t ter .  
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c ~ r t i c i c ~ ~ ~ ~  (Schaffer). NLP: Oscoda; Sept. 3. 
The only spec imens  I have seen c a m e  f rom the shore  of Loon Lake ,  
Oscoda County. 
lunatus Folsom. LP:  (Fig. 75); April 25-Sept. 27. 
La rge  numbers  of this  spec ies  have been taken f rom l i t te r  samples.  
I t  i s  common in the hardwood stands of Monroe County, a s  well a s  the 
pine fo re s t s  of Grand T r a v e r s e  and Wexford Counties. The use  of pit- 
t r aps  and Tullgren apparatus yields the l a rges tnumber s .  One collection 
was made under a pine stump with an aspi ra tor .  Common. 
saxatilis Macnamara.  SLP: Monroe; June 10-Sept. 3. NLP: Grand 
T r a v e r s e ;  July 28. 
A l a rge  species (3mm) common in hardwood and mixed pine-hardwood 
fores ts .  The l a rges t  numbers  c a m e  f rom pit  t raps .  
Genus MICRANURIDA Borne r  
pygmaea Borner .  SLP: Ingham; May 12.  
Taken f rom g r a s s  c o r e  in Baker  Woodlot. Not common. 
Genus PARANURA Axelson 
sexpunctata colorata Mills. SLP: Be r r i en ;  July 2 .  
At f i r s t  glance this  spec ies  could be confused with Neanura muscomm 
Templeton. I t  differs  f rom that spec ies  by not having the l a rge  body 
tuberc les  and bilobed anal segment.  The European fo rm of sexpunctata i s  
white, while the North American fo rm i s  blue. Mills (1934) cons iders  
Fig. 75, Pseudachonctes lunatus Folsom. Fig. 76, Neanura muscomm 
Templeton. 
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i t  uncommon. He obtained s p e c i m e n s  f r o m  humus.  The Michigan spec i -  
m e n s  c a m e  f r o m  under  the b a r k  of decaying logs.  
Genus NEANURA MacGil l ivray 
Key to  the Michigan Species 
1. Color  white, ocel l i  2 to a s i d e .  . . . . . . . . . . . . . . . . . . .  barberi 
2 .  Color  l ight  b lue ,  ocel l i  3 to a s i d e  . . . . . . . . . . . . . . .  m u s c o m m  
barberi Hanschin. SLP:  Monroe;  Ju ly  11. UP: Chippewa (Drummond I s -  
land);  July 7. 
I have encounte red  th i s  s p e c i e s  twice in the s t a t e  and c o n s i d e r  i t  r a r e .  
In tense  col lect ing in Monroe County yielded a s ing le  s p e c i m e n  f r o m  
u n d e r  the b a s e  of a t r e e .  The  Drummond Is land s p e c i m e n  c a m e  f r o m  
leaf  l i t t e r .  
mUScOrUm Templeton.  L P  and UP: (Fig. 76);  Apr i l  7-Oct. 3 0 .  
A common s p e c i e s  found in v a r i o u s  woodland s i tuat ions.  I t  may  b e  
col lected in  the  s p r i n g  while c rawl ing  on b a r k  dur ing  sunny days.  This  
s p e c i e s  tends to f o r m  aggrega tes ,  and when the wea ther  i s  co ld ,  can  be  
found in g r o u p s  u n d e r  b a r k .  Many col lect ions have been m a d e  f r o m  leaf 
mold ,  under  b a r k ,  pine l i t t e r ,  and in pit  t r a p s .  
Neanura m u s c o m m  Templeton.  Photo by Coleman.  
Suborder  ARTHROPLEONA 
Superfamily HYPOGASTRUROIDEA 
Fami ly  ONYCHIURIDAE 
Subfamily TULLBERGIINAE 
16
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Genus TULLBERGIA Lubbock 
granulata Mills.  S L P :  Ingham,  Monroe;  Jan. 24-Dec. 14. 
A common so i l  s p e c i e s  taken throughout  the  y e a r  f r o m  c o r e  s a m p l e s .  
I t  s e e m s  to p r e f e r  m o i s t  loose  so i l  in  f i e lds  o r  woodlots. Disrupt ion of 
the so i l  d o e s  not s e e m  to affect  i t s  p r e s e n c e ,  and i t  i s  usua l ly  found in 
l a r g e  n u m b e r s  in  agr icu l tu ra l  so i l s .  
Subfamily ONYCHIURINAE 
Genus PROTAPHORURA Absolon 
armatus (Tullberg) .  SL P :  Monroe,  Ingham,  Jackson;  Apr i l  14-Sept. 20. 
NLP: Otsego;  M a r c h  20. 
A so i l  and l i t t e r  s p e c i e s  confined to m o i s t ,  d a r k  conditions. Common 
in a g r i c u l t u r a l  s o i l  along with T. granulata. 
Genus  ONYCHIURUS G e r v a i s  
subtenius Folsom.  L P  and UP: (F ig .  77); Feb. 15-Oct. 25. 
This  s p e c i e s  usual ly i s  found in leaf  and pine l i t t e r .  Spec imens  f r o m  
P u r d y  Bog,  B a r r y  County w e r e  taken f r o m  f r o z e n  sphagnum and leaf  
l i t t e r  on F e b r u a r y  15. Cont ras ted  with th i s  w e r e  individuals  col lected 
f r o m  a Peromyscus n e s t  i n  Apr i l  f r o m  Otsego County. Common.  
F a m i l y  HYPOGASTRURIDAE 
Genus XENYL LA Tul lberg  
welchi Folsom.  S L P :  Char levo ix ,  B e a v e r  Is land;  May 8. 
The  only s p e c i m e n s  s o  f a r  col lected f r o m  Michigan were  taken f r o m  
l i t t e r  in a b i rch-aspen  woodlot. Maynard  (1951) r e p o r t s  i t  f r o m  g r e e n -  
houses .  Not common.  
Genus SCHOTTELLA Schaffer  
Key to the Michigan Species 
1. Tenent  h a i r s  p r e s e n t ;  postantennal  o r g a n  with four  p e r i p h e r a l  lobes ;  
d a r k  blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  glasgowi 
2. Tenent  h a i r s  absen t ;  postantennal  o r g a n  with eight  p e r i p h e r a l  lobes ;  
d a r k  blue-black.  . . . . . . . . . . . . . . . . . . . . . . . . . . .  banksi 
banksi Maynard.  S L P :  Kalamazoo;  June  23. 
Long  I s land ,  New York ,  is the  only p lace  where  banksi h a s  prev ious ly  
been recorded .  Maynard  (1951) d i d n o t  s t a t e  the habi tat  in  h i s  monograph.  
The Michigan s p e c i m e n s  w e r e  col lected dur ing  a s tudy of the pine l i t t e r  
o r g a n i s m s  in Kellogg F o r e s t .  Not common.  
glasgowi Folsom.  SLP:  Monroe,  Kalamazoo;  June  23-29. 
F o l s o m  (1916) r e c o r d s  th i s  s p e c i e s  f r o m  old m i n e s  of Agrilus sinua- 
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tus in pear .  Very l i t t le  habitat information exis t s  in the l i te ra ture .  Our 
spec imens  came  f rom both pine and hardwood l i t t e r ,  indicating a prefer -  
ence by the spec ies  for  humid conditions. Not common. 
Genus HYPOGASTRURA Bourlet  
Key to the Michigan Species 
. . .  1. Mucro with l a r g e  externa l  lamel la ,  t r iangular  shaped avmahs  
. . . . . . . . . . . .  Mucro without l a rge  lamel la ,  heavy and blunt 2 
2. Dentes with l a rge  conical teeth on dorsum . . . . . . . . . .  .nivicola 
Dentes without l a rge  conical teeth . . . . . . . . . . . . . . . . . . . .  3 
. . . . . . . . . . . . . . . . . . . . .  3 .  Tibiotarsus with one tenent ha i r  4 
. . . .  Tibiotarsus with two o r  three  well developed tenent ha i r s  8 
4. Body with stout  capitate se tae  dorsa l ly .  . . . . . . . . . . . .  packavdi 
. . .  Body without capitate setae;  normal  curving se tae  p r e s e n t .  5 
5 .  Anal spines long, a t l e a s t  a s  long a s  the hind unguis . . macvospinata 
Anal spines sho r t e r  than the hind unguis.  . . . . . . . . . . . . . . .  6 
6. Color da rk  blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m a t z ~ ~ a  
Color light, c r e a m ,  brown, pale violet o r  purple . . . . . . . . . .  7 
7. Clavate tenent ha i r  well developed. . . . . . . . . . . . . . .  bvevispina 
Clavate tenent ha i r  not developed, s imi l a r  to other s e t a e .  .montana 
8. Smal l  anal sp ines ,  l e s s  than a quar ter  the length of hind unguis 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  macgillivvayi 
Large  anal sp ines ,  a t  l e a s t  one third o r  more  the length of hind 
unguis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  humi 
armatus (Nicolet). L P  and UP: (Fig. 78);  April 14-Sept. 27. 
This cosmopolitan spec ies  i s  quite commonly collected in the spring 
when mating i s  taking place among thousands of individuals. I t  s e e m s  to 
p re fe r  the l i t te r  of hardwood fo re s t s ,  b u t i s  somet imes  picked up in  pine 
l i t te r .  Other habitats  include g r a s s y  conditions, under ba rk ,  s i lo leakage,  
and under boards.  I consider i t  a common species  in Michigan. 
brevispina (Harvey). SLP: Monroe, Ingham. NLF: Wexford, Grand Trav- 
e r s e .  April 29-Sept. 27. 
This  i s  a common species  of the l i t te r  zone of hardwood and pine 
fo re s t s .  During the spr ing  I have seen  thousands of individuals moving 
in aggregates,  l ike dus tc louds ,  a c r o s s  the fores t f loor .  Thei r  populations 
tend to dec rease  in the fall of the yea r .  Some specimens were taken along 
the margin  of ponds by sweeping with a white enamel  pan. 
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nivicola (Fi tch) .  L P  and UP: (Fig.  79);  Feb.  15-July 7. 
The  "snowflea" o c c u r s  in  g r e a t  n u m b e r s  dur ing  the  spr ing .  Even i n  
l a t e  winter  i t  may  b e  s e e n  by  the  thousands ,  jumping about on sunny a r e a s  
of snow. The  b e s t  co l lec t ing  t i m e  is dur ing  Apri l  and May when v a s t  
n u m b e r s  a r e  e a s i l y  t a k e n o n l o g s  a n d f r o m  the s u r f a c e  of v e r n a l  puddles. 
The  hab i ta t s  f r o m  which th i s  s p e c i e s  h a s  been  r e c o v e r e d  include 
sphagnum bogs ,  under  b a r k ,  hardwood l i t t e r ,  pond m a r g i n s ,  and on snow. 
I  have s e e n  uncountable n u m b e r s  feeding on maple  s a p  in  the  spr ing .  
Common.  
packardi (Fo lsom) .  S L P :  Allegan; July 27. UP: Marque t te ;  Sept. 15. 
Individuals have  been  taken f r o m  under  b a r k  and the b r a c k e t  fungus 
Polyporus. Maynard (1951) r e p o r t e d  tha t  th i s  s p e c i e s  may  mult iply to the 
mil l ions in  a  s ing le  aggrega te .  
Genus WlLLEMlA B o r n e r  
intermedia Mills .  SLP:  Ingham; July 12-Sept. 7  
Mil ls  (1934) r e p o r t s  tha t  intevmedia is a r e s i d e n t o f  m o s s  and decay-  
ing  vegetation. In m y  s t u d i e s  of s o i l  Collembola,  I  have found it i n  c o r n  
f ie ld plots.  I t  is n e v e r  v e r y  common,  but i t  is usuully p r e s e n t  i n  m o s t  of 
the  s a m p l e s  taken.  
Super fami ly  ENTOMOBRYOIDEA 
F a m i l y  ENTOMOBRYIDAE 
Subfamily E NTOMOB RYINAE 
Genus ORCHESE-L L A  Templeton 
Key to the Michigan Species 
1. Antennae apparen t ly  6 segmented  (Fig.  8) . . . . . . . . . . . . . . .  3 
Antennae apparen t ly  5 segmented  (F ig .  7) . . . . . . . . . . . . . . .  2 
the  s e g m e n t s ,  s o m e t i m e s  with dust ing of l ight  purp le  p o s t e r i o r l y  
2 .  C o l o r  bas ica l ly  yel low, with v a r i a b l e  amounts  of purp le  between the  
s e g m e n t s ,  s o m e t i m e s  with dust ing of l ight  purp le  p o s t e r i o r l y  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  albosa 
C o l o r  yellow with t r a n s v e r s e  bands of deep  purple-black on body 
s e g m e n t s ,  antennae c i r c l e d  with s a m e  c o l o r  apically. hexfasciata 
3 .  Body with b lo tches  of c o l o r ,  no c r o s s b a n d s  o r  longitudinal s t r i p e s  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  villosa 
Body with longitudinal s t r i p e s  and /or  c r o s s b a n d s  . . . . . . . . .  4 
4. Body c o l o r  bas ica l ly  greenish-yel low with a  f ine purp le  b roken  l ine  
. . . . . . . . . . . . . . . . . . . . . . . . . .  d o r s a l l y  ivvegulavilineata 
Body c o l o r  o t h e r  than above . . . . . . . . . . . . . . . . . . . . . . . .  5 
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5. Body yel low to yellow-brown with four  longitudinal blue-black 
s t r i p e s ,  abdominal  s e g m e n t s  I1 to VI s o m e t i m e s  heavi ly pigment-  
e d .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ainsliei 
Body red-brown o r  black with yel low, white, o r  yellow-brown m a r k -  
ings ,  abdominal  s e g m e n t  I11 with a d a r k  band . . . . . . . . . cinch 
Fig.  79, Hypogastvuva nivicola (Fi tch) .  Fig.  80,  Orchesella ainsliei 
Folsom.  
ainsliei Folsom.  L P  and UP: (Fig.  80); M a r c h  30-Sept. 27. 
A common woodland s p e c i e s  i n  both the  upper  and l o w e r  peninsulas .  
Var ious  hab i ta t s  were  sampled  and include g r a s s  sweepings ,  loose  b a r k ,  
leaf  l i t t e r ,  pine l i t t e r ,  sphagnum bogs ,  flood p la ins  and c l o v e r  f ie lds .  A 
l a r g e  n u m b e r  of s p e c i m e n s  was  taken with p i t  t r a p s  i n  the hardwood 
s t a n d s  of Monroe County. This  s p e c i e s  h a s  a wide t e m p e r a t u r e  p r e f e r -  
e n c e  and t o l e r a n c e  to desiccat ion.  
albosa Guthrie .  L P  and UP: (Fig.  81); Apr i l  29-Sept. 30. 
This  s p e c i e s  i s  e x t r e m e l y  v a r i a b l e  i n  c o l o r ,  which may r a n g e  f r o m  
e n t i r e l y  yel low to yellow heavi ly dusted with purp le  i n  the  p o s t e r i o r  
region.  I t  c a n  b e  found i n  d r y  to wet  s i tua t ions  f o r  a l a r g e  p a r t  of the  
y e a r .  We have col lected s p e c i m e n s  i n  leaf l i t t e r ,  sphagnum bogs ,  
and agr icu l tu ra l  f ie lds .  L a r g e  n u m b e r s  have  been  r e c o v e r e d  f r o m  Mon- 
r o e  County using pi t  t r a p s .  I c o n s i d e r  this  a c o m m o n  s p e c i e s  within the 
s ta te .  
cincta (Linnaeus) .  NLP: Mackinaw Is land ;  Sept. 7. 
S o m e  individuals  of th i s  seemingly  r a r e  s p e c i e s  w e r e  col lected 
f r o m  g r a s s  sweepings.  The habi tat  was  unusual: the c i ty  p a r k  a r e a  
with s h o r t  c l ipped g r a s s ,  f a i r l y  d r y ,  and exposed to b r i g h t  sunlight.  
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O~chese l la  hexfasciata (Harvey). Photo by Snider. 
I have not a s  yet  taken any spec imens f rom the mainland adjacent to the 
island. Maynard (1951) r e l a t e s  that  he h a s  seen only a single spec imen 
of cincta in New York. Not common. 
hexfasciata (Harvey). L P  and UP: (Fig. 82); April 3-Oct. 30. 
An eas i ly  recognized spec ies  found in  leaf l i t t e r  and under bark.  
Specimens have also been taken f rom Polyporus caps.  Common. 
Fig. 81, Oychesella albosa Guthrie. Fig. 82, O~chesel la  hexfasciata 
(Harvey). 
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irregularilineata Stach. SLP: Ingham; April 28-May 19. 
A few individuals recovered  f rom g r a s s  c o r e s  taken in Baker  Wood- 
lot  during an ecological study of the microarthropod fauna by J. H. 
Shaddy. The only o ther  r eco rds  of this  spec ies  a r e  f rom the Caucasus. 
Rare .  
villosa (Geoffroy). SLP: St. C la i r ,  Ingham, Clinton; April 3-Nov. 8. 
This very  setaceous spec ies  s e e m s  to p re fe r  lowhumidity conditions. 
The specimens examined were taken f rom dr ied  pond beds ,  a s t raw-  
b e r r y  patch, and overgrown drainage ditches. Maynard (1951) r eco rds  
villosa f rom New York. This i s  the only other r eco rd  outside of Michigan 
I have seen. 
Genus ENTOMOBRY A Rondani 
Key to the Michigan Species 
1. Body unicolorous, purple,  g r ey ,  greenish  . . . . . . . .  griseoolivata 
. . . . . . . . . . . . . . . . . . . . . .  Body with da rk  color pa t te rns  2 
. . . . .  2. Each body segment with heavy t r ansve r se  band of color 3 
Some body segments  with weakly developed bands . . . . . . . . .  4 
3. Abdominal segment IV with a da rk  band anter ior ly ,  weakly connected 
a t  the dorsum . . . . . . . . . . . . . . . . . . . . . . . . .  multifasciata 
Abdominal segment  IV with a da rk  band pos ter ior ly ,  in the fo rm 
of a "U" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nivalis 
4. Body dorsoventral ly depressed  . . . . . . . . . . . . . . . . . . .  assuta 
B o . 3 ~  not dep re s sed .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
5. Body white to yellow with da rk  saddle shaped band f rom metathorax 
to abdominal segment IV . . . . . . . . . . . . . . . . . . .  clitellaria 
Body olivaceous to purple with mid-dorsal  s t r i p e .  . . .  unostrigata 
assuta Folsom. LP :  (Fig. 83): April 9-Sept. 18. 
This  i s  a l i t te r  and cor t ica l  species.  Individuals have been taken f rom 
pine l i t te r  with pit t r aps  and f rom bi rd ' s  nes ts  using the Tullgren ap- 
para tus .  As i s  t r u e  with most  of the Entomobryidae, assuta tends to 
aggregate. 
clitellaria Guthrie. L P  and UP: (Fig. 84); March 28-Sept. 7 .  
A colorful and easi ly identified spec ies  which has  been collected 
in Michigan under d r y  ba rk  and in rot ten logs. Some specimens  have 
been taken f rom jack pine l i t te r  and corn  fields. 
griseoolivata (Packard).  L P  and UP: (Fig. 85); June 23-Sept. 7 .  
Commonly taken in leaf and pine l i t t e r ,  g r a s s  sweepings,  and c o r e  
samples  f rom fields. 
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multifasciata (Tullberg):  L P  and UP: (Fig. 86); Apri l  7-Nov. 14. 
A highly cosmopolitan species.  I t s  habitats  include window ledges ,  
leaf l i t t e r ,  pine l i t t e r ,  catbird nes t ,  under ba rk ,  g r a s s  sweeping, in 
loose  so i l ,  and sand blows. Common throughout the state.  
Fig. 83, Entomobrya assuta Folsom. Fig. 84, Entomobrya   lit ell aria 
Guthrie.  Fig. 85, Entomobrya griseoolivata (Packard) .  Fig. 86, 
Entomobrya multifasciata (Tullberg). 
nivalis (Linnaeus). L P  and UP: (Fig. 87); April 5-Sept. 9. 
This spec ies  can be distinguished f rom E. multifasciata by the "U" 
shaped m a r k  on the pos ter ior  of Abd. IV. Habitats sampled a r e  under 
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b a r k ,  g r a s s  sweepings ,  pine l i t t e r  and loose  so i l  of a g r i c u l t u r a l  f ie lds .  
A c o m m o n  s p e c i e s  i n  Michigan. 
un~str igata  Stach. S L P :  B e r r i e n ,  Van B u r e n ,  Monroe , Ingham;  Apri l  28- 
Oct. 4. 
Commonly found i n  d r y  a r e a s .  The  f i r s t  s p e c i m e n s  w e r e  taken f r o m  
sandy  so i l  i n  a hardwood f o r e s t  in  W a r r e n  Dunes State  P a r k ,  B e r r i e n  
Co. L a t e r ,  co l lec t ing  in d r y  l i t t e r  and loose  s o i l s  yielded many spec i -  
m e n s .  Spec imens  f r o m  s o l i t a r y  wasp n e s t s  i n  sandy condit ions w e r e  a l s o  
col lected.  
Genus  ENTOMOBRYOIDES Maynard 
Key t o  tlze Michigan Spec ies  
1. C o l o r  black to blue i n  a g r a n u l a r  p a t t e r n ;  median tooth of unguis 
. . . . . . . . . . . . . . . . . . . . . . . . .  longer  than b a s a l .  gu thv ie i  
2. Color  bluish-purple ,  un i form to i r r e g u l a r ;  median tooth of unguis 
. . . . . . . . . . . . . .  not  usua l ly  longer  than b a s a l  puvpuvascens  
guthriei (Mil ls) .  SLP:  Sh iawassee ;  NLP: G r a n d  T r a v e r s e .  UP: Chippewa. 
Apr i l  2-July 28. 
Var ious  hab i ta t s  f o r  th i s  s p e c i e s  include leaf l i t t e r ,  a n t  n e s t s ,  m o s s ,  
and pine-oak s tands .  T h r e  is a h igh  t o l e r a n c e  f o r  low humidity. Not 
common.  
purpurascens ( P a c k a r d ) .  L P  and UP: (Fig.  88);  M a r c h  20-Sept. 27. 
T h i s  s p e c i e s  is quite c o m m o n  throughout  the s ta te .  Collect ion s i t e s  
Fig. 87,Entomobvya n i v a ~ i s ( ~ i n n a e u s ) .  Fig.  88,  Entomobvyoides puv- 
p u r a s c e n s  ( P  ackard) .  
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a r e  genera l ly  r e s t r i c t e d  to d r y  habi ta t s ,  such  a s  loose  b a r k ,  sandy f ie lds ,  
leaf l i t t e r ,  pine l i t t e r ,  and loose agr icu l tura l  so i l s .  The re  h a s  been a ten- 
dency to confuse this  spec i e s  with Entomobrya griseoolivata.To s epe ra t e  
the two, examine the unguiculus; in purpurascens i t  is ci l ia ted along 
the ou t e r  ma rg in ,  while in  griseoolivata i t  is smooth.  
Genus WlLLOWSlA Shoebotham 
Key to the Michigan Species 
1. Body blue to violet  with yellow o r  pale head . . . . . . . . . . . buski 
2 .  Body pale to yellow with c ro s sbands  and spots  of b lue .  . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . platani nigromaculata 
buski (Lubbock). L P  and UP: (Fig.  89); Apri l  9-Sept. 21. 
This  colorful  spec i e s  is quite often assoc ia ted  with domes t ic  habitats .  
I have  col lected i t  on cemen t  porches  and window ledges.  In  na tura l  
envi ronments  i t  can be  found i n l ea f  l i t t e r , unde r  logs ,  under  loose  b a r k ,  
in loose  so i l  and jack pine l i t t e r .  W, buski i s  heavily s ca l ed  and can 
l ive  in re la t ive ly  d r y  habitats .  Common throughout the s ta te .  
platani nigromaculata (Lubbock). S L P  and NLP: (Fig. 90); May 6-Nov. 14. 
Like i t s  re la t ive ,  W, buski, platani nigromacuLata is heavily s ca l ed  
and is usual ly found in associat ion with it. Some habitats  where  this  
spec i e s  ha s  been col lected include window ledges ,  ca tb i rd  n e s t s ,  g r a s s  
sweepings,  leaf and pine l i t t e r ,  and loose  soi l .  Common throughout Mich- 
igan. 
Fig. 89, Willowsia buski (Lubbock). Fig. 90, Willowsia platani nigro- 
maculata (Lubbock). 
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Genus PSEUDOSINELLA Schaffer  
Key to the Michigan Species 
1. With t h r e e  oce l l i  on e a c h  s i d e  of the  head . . . . . . . . .  sexoculata 
Without ocel l i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
. . . . . . . . . . . . . . .  2. Mesonotum s a m e  s i z e  a s  metanotum violenta 
. . . . . . . . . . . . . . . . . . . .  Mesonotum expanded,  cape l ike  rolfsi  
rolfsi Mills .  SLP:  St. J o s e p h ,  Kalamazoo ,  Ingham; June  22-Oct. 16. 
T h i s  s p e c i e s  i s  no t  c o m m o n  in m o s t  col lect ions.  It  i s  g e n e r a l l y  found 
assoc ia ted  with P. violenta. A f a s t  r u n n e r  l ike violenta, i t  c a n  a l so  jump 
with g r e a t  speed  when agitated. Mois t  hab i ta t s  a r e  usua l ly  p r e f e r r e d ;  
s o m e  of t h e m  include under  b o a r d s  and logs  lying i n  g r a s s ,  under  m o i s t  
b a r k ,  and m o i s t  pine l i t t e r .  
sexoculata Schott.  S L P :  Ingham. NLP:  Cheboygan, E m m e t t .  UP: Chip- 
pewa. Apr i l  14-Sept. 7 .  
Only r e c e n t l y  have I d i scovered  tha t  th i s  s p e c i e s  s e e m s  to be  c o m m o n  
i n  loose  soi l .  At f i r s t  g lance  i t  is e a s i l y  confused with violenta, however ,  
if c a r e  i s  taken to loca te  the minute oce l l i ,  which a r e  b lack  i n  th i s  spe-  
c i e s ,  t h e r e  will  b e  no confusion. P. sexoculata i s  a l so  co l lec ted  under  
logs  and l o o s e  bark .  As y e t  I would no t  cons ider  i t  a common s p e c i e s  
f o r  the  s ta te .  
violenta (Fo lsom) .  L P  and UP: (Fig. 91) ;  Apr i l  5-Aug, 30. 
B e c a u s e  of i t s  agi l i ty ,  D r .  F o l s o m  dubbed the s p e c i e s  "the scooter." 
When encounte red ,  c a r e  m u s t  b e  taken to co l lec t  th i s  i n s e c t  quickly a s  i t  
h a s  the abi l i ty  to find c o v e r  v e r y  speedi ly.  Quite often I have  encounte red  
i t  i n  an t  and t e r m i t e  co lon ies ,  where  i t s e e m s  to feed  on waste  p roduc ts  
and leavings without d i s tu rb ing  i t s  h o s t s .  Other  hab i ta t s  include pine 
and leaf  l i t t e r ,  loose  so i l ,  r o t t e n  wood, and under  r o c k s  along beaches .  
Common throughout  the  lower  peninsula .  M o r e  co l lec t ing  h a s  to be  done 
in the  upper  pen insu la  b e f o r e  any s t a t e m e n t  c a n  b e  m a d e  about i t s  d i s -  
t r ibut ion t h e r e .  
Genus LEPIDOCYRTUS B o u r l e t  
Key to the Michigan Species 
1. Antenna1 s e g m e n t s  I and I1 a s  well  a s  the l e g s  with s c a l e s  . . .  2 
Antennal s e g m e n t s  I and I1 a s  well a s  the  l e g s  without s c a l e s  . 8 
. . . . . . . . . . . . . . . . .  2 (1). B a s i c  body c o l o r  blue o r  d a r k  violet  3 
B a s i c  body c o l o r  yellow o r  white with s o m e  b lue  m a r k i n g s  . . 4 
3 (2). Mesothorax  cone  shaped;  blue-violet;  l a r g e  ( 3 m m ) .  . .  paradoms 
. . .  Mesothorax  rounded in f ron t ;  blue-violet;  a v e r a g e  (1 .5mm).  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  violaceous 
27
Snider: An Annotated List of the Collembola (Springtails) of Michigan
Published by ValpoScholar, 1967
206 THE MICHIGAN ENTOMOLOGIST Vol. 1, No. 6 
. . . . . .  4 (2). Body yellow, with o r  without sma l l  t r a c e s  of pigment 5 
Body with pigment throughout . . . . . . . . . . . . . . . . . . . . .  7 
. . . . .  5 (4). Abdominal segment  IV with blue-black saddle of pigment 
unifasciatus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . .  Abdominal segment IV without such pigment.  6 t: 
6 (5 ) .  Mesothorax with blue pigment on anter ior  edge; l a r g e  (3mm) . . L- i
cuvvicollis i ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mesothorax without blue pigment, body yellow; average (1.5 mm) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l i g n  
7 (4). Body deep reddish  with a yellow head . . . . . . . . . . . .  .guthriei 
Body with f l icks  of red-orange and light in tersegmenta l  a r e a s .  . 
aurantiacus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . .  8 (1). Body with blue o r  grey  pigment; mesonotum rounded 9 
. . . . .  Body white; mesonotum cone-shaped, projecting forward 
lanuginosus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 (8). Body sprinkled with g ray  pigment,  forming bands on all segments  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cinereus 
. . . . . . . . . . . . . . . . . . . . . . . . .  Body with blue pigment.  10 
10 (9). Body dark  blue throughout . . . . . . . . . . . . . . . . . . . .  cyaneus 
Body with various amounts of light blue,  forming weak bands on 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  the segments  11 
11 (10). Blue pigment weakly developed on al l  body segments ,  in terseg-  
mental  a r e a s  wide, abdominal segment  IV with a weak band.  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  pallidus 
Blue pigment heavy on al l  body segments  except  abdominal seg- 
ment IV, which has a band not quite meeting dorsal ly;  in ter -  
segmental  a r e a s  nar row . . . . . . . . . . . . . . . . . . .  helenae 
aurantiacus Maynard. NLP: Otsego; March 20. 
As ye t  I have only seen a few specimens.  I t  is eas i ly  distinguished by 
i t s  reddish orange pigment which i s  distr ibuted in dist inct  f lecks over  
the body. The collection was made in a sandy cut-over field. L i t t e r  f rom 
the a r e a  was collected and put into aTul lgren  funnel for  extract ion.  Not 
a common species.  
cinereus Folsom. L P  and UP: (Fig. 92); April 12-Sept. 3. 
At f i r s t  glance cinereus may be confused with violaceous, which i t  r e -  
s embles  in s ize  and pattern.  But cinereus i s  lead g ray ,  not blue-violet 
in color.  I t  i s  commonly collected in the s a m e  habitats  with o ther  mem- 
b e r s  of the genus. This spec ies  h a s  been taken under loose ba rk ,  leaf 
and pine l i t t e r ,  loose so i l ,  and g r a s s  sweeping. Common in the lower 
peninsula. 
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curvicollis Bour le t .  NLP: Cheboygan; June  20. UP:  I ron ;  July 6.  
T h i s  i s  not  a c o m m o n  s p e c i e s  i n  Michigan. I t  h a s  f requent ly  been con- 
fused  with lignorum, L. cuvvicollis i s  l a r g e  ( 3 m m )  and c r e a m y  white, 
lacking blue-violet  p igment  on the body. I have  only co l lec ted  i t  under  
b o a r d s .  
Fig. 91,  Pseudosinella violenta (Fo lsom) .  Fig. 92,  Lepidocyvtu~ 
cineveus ( F o l s o m ) .  
CyClneUS Tullberg.  L P  and UP: (Fig. 93); Feb. 15-  Sept. 8. 
A s t r i k i n g  blue s p e c i e s  with yellow l e g s  and furcu la .  The  s c a l e s  
of l iving s p e c i m e n s  have  a b r o n z e  c a s t  when o b s e r v e d  in b r i g h t  light.  
At one  t i m e  i t  was  e a s i l y  confused with violaceous b e c a u s e  c o l o r  alone 
was used  a s  a dis t inguishing c h a r a c t e r .  L. cyaneus l a c k s  s c a l e s  on the 
l e g s  and f i r s t  two s e g m e n t s  of the antennae,  thus placing i t  in  a g r o u p  
a p a r t  f r o m  violaceous. Habitats  p r e f e r r e d  by th i s  s p e c i e s  include leaf  
and pine l i t t e r ,  under  loose  b a r k ,  t a l l  g r a s s ,  and s o m e  m o s s e s .  The 
F e b r u a r y  r e c o r d  c a m e  f r o m  a bog i n B a r r y C o u n t y .  Common throughout  
the s ta te .  
guthriei Maynard.  L P :  Ottawa; Oct. 15. 
With i t s  yeIlow head and b r i g h t  blue body, L. guthviei i s  r e a d i l y  iden- 
tified. The  only s p e c i m e n  taken in Michigan c a m e  f r o m  the c i ty  of 
Holland o n ,  of a l l  things,  a windmill.  Not common.  
helenae Snider .  L P :  (Fig.  94); Apr i l  2-Sept. 7 .  
Recently d e s c r i b e d  f r o m  the S ta te ,  th i s  s p e c i e s  is probably c o m m o n  
throughout the  lower  peninsula .  I t  was e a s i l y  overIooked in o u r  col lec-  
t ions  b e c a u s e  i t  somewhat  r e s e m b l e d  violaceous. Collect ions w e r e  m a d e  
f r o m  pine and leaf l i t t e r ,  m o s s ,  a m o u s e  n e s t ,  and l o o s e  soil.  The s p e -  
c i e s  i s  v e r y  c o m m o n  i n  Monroe County woodlots. 
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Fig. 9 3 ,  LepidocyYtus cyaneus (Tullberg). Fig. 9 4 ,  LepidocyYtus 
helenae Snider. 
lanuginosus (Gmelin). SLP: Monroe, Ingham, B a r r y .  NLP: Roecommon. 
July 5-Sept. 2 7 .  
Habitats where this  spec ies  h a s  been located a r e  g r a s s ,  leaf l i t t e r ,  
and loose soil.  Not common. 
30
The Great Lakes Entomologist, Vol. 1, No. 6 [1967], Art. 1
https://scholar.valpo.edu/tgle/vol1/iss6/1
1967 THE MICHIGAN ENTOMOLOGIST 209 
lignorum (Fabr ic ius) .  L P  and UP: (Fig. 95); May 30-Aug. 27. 
This not uncommon spec i e s  inhabits ta l l  g r a s s ,  bogs,  and leaf l i t ter .  
As m o r e  intensive collecting i s  done, I am s u r e  this will prove to be a 
common species  in our  state.  
pallidus (Reuter) .  SLP: Monroe, St. Joseph,  Ingham. NLP: Laire, Ot- 
sego,  Wexford. Apri l  29-Aug. 30. 
This spec ies ,  with i t s  light dusting of violet pigment, i s  r a the r  d rab  
compared to o ther  member s  of the genus. I t h a s  been taken in d ry  sandy 
f ie lds ,  loose so i l ,  g r a s s  sweepings and under bark .  Not a very common 
spec i e s ,  usually in associat ion with violaceous. 
paradoxus Uzel. SLP: (Fig.  96); April 21-Sept. 27. 
An eas i ly  identified spec ies  because of i t s  da rk  blue color ,  l a rge  
s ize  (3mm) and pronounced cone-shaped mesonotum. Moot often i t  has  
been taken in g r a s s  sweepings,  l i t t e r  samples  andloose  soils .  P i t  t r aps  
a r e  a very  good method of capturing this active species.  Common in the 
southern lower peninsula. 
Fig. 95, Lepidocyhs lignomm (Fabr ic ius) .  Fig. 96, ~epidocyvtus 
pavadoxus Uzel. 
unifasciatus James ,  L P  and UP: (Fig. 97); March 28-Sept. 27. 
An outstanding spec i e s  in  the f ield,  whose blue 'saddle '  a c ros s  the 
abdomen makes i t  recognizable to the cc l lec tor .  Its habitats include leaf 
and pine l i t t e r ,  g r a s s ,  loose ba rk ,  bogs,  and loose soils. Not an uncom- 
mon species ,  especial ly in the lower peninsula. 
violaceous (Geoffroy). L P  and UP: (Fig. 98); Feb. 15- Sept. 27. 
Collected f rom sphagnum m o s s ,  under rocks ,  loose ba rk ,  leaf and pine 
l i t t e r ,  g r a s s ,  and loose soil.  Common. 
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Fig .  97, LepidocyYtus unifasciatus James .  Fig.  98,  ~ ~ ~ i d ~ c y Y t ~ s  
violaceous (Geoffroy). 
F a m i l y  I S 0  TOMIDAE 
Subfamily ANUROPHORINAE 
Genus TETRACANTHELLA Schott 
montana Stach. SLP:  Monroe;  June  17. 
This  is the f i r s t  North A m e r i c a n  r e c o r d  f o r  th i s  s p e c i e s .  S p e c i m e n s  
f o r  ident i f icat ion c a m e  f r o m  so i l  c o r e s  taken f r o m  the b a s e s  of t r e e s  i n  
hardwood lots .  
Subfamily PROISOTOMINAE 
Genus FOLSOMIA Wiilem 
Key to the Michigan Species 
1. Ocel l i  r educed  o r  absen t ,  l e s s  than 8 to a s i d e .  . . . . . . . . . . .  3 
Ocell i  8 to a s ide  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
2. Tenent  h a i r s  p r e s e t ;  body white, mott led with blue . . . .  s i lves tk i  
Tenent  h a i r s  absen t ;  body g r a y i s h ,  b lu i sh ,  o r  b rownish  . . elongata 
. . . . . . . . . . . . . . . . . . . . .  3 .  Ocell i  absen t ;  body white .fimf?taYia 
Ocell i  4 to a s i d e ;  body blackish to  g r e y  . .qmdrioculata amevicana 
elongata (MacGil l ivray) .  S L P :  Lenawee;  Apr i l  10. NLP: Otsego;  March  
20. 
This  s p e c i e s  h a s  been  taken i n  both i n s t a n c e s  f r o m  cut-over  old 
f i e lds .  Uncommon. 
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firnetaria (Linnaeus) .  L P  and UP: (Fig.  99 ) ;  Jan .  25-Oct. 18. 
Apparent ly fimetaYia i s  confused in what  o t h e r  au thors  c a l l  the 
"candida" group. Until the taxonomic s t a t u s  h a s  been worked out ,  I 
sha l l  r e f e r  to such m e m b e r s  a s  fimetavia. Spec imens  have been obtained 
f r o m  soi l  c o r e s  f r o m  a g r i c u l t u r a l  and f o r e s t  s o i l s ,  leaf  l i t t e r ,  and a  
Pevomyscus nest .  Common s o i l  s p e c i e s .  
Folsomia fimetavia (Linnaeus) .  Photo by Shaddy. 
quadrioculata americana Stach. SLP:  Van B u r e n ;  June  24. NLP: Wex- 
f o r d ;  June  30. 
This  subspec ies  h a s  been  taken i n  leaf and pine l i t t e r .  Not common 
in o u r  col lect ions.  
silvestrii Folsom. S L P :  B a r r y ;  Feb. 15. NLP: Wexford,  Grand  T r a v e r s e ;  
Ju ly  28-Sept. 21. 
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Cold wea ther  does  not s e e m  to a l t e r  the act ivi ty  of th i s  spec ies .  The  
B a r r y  County s p e c i m e n s  w e r e  taken f r o m  f r o z e n  P u r d y  Bog l i t t e r .  
O t h e r  hab i ta t s  w e r e  leaf and pine l i t t e r .  
Genus HY DROISOTOMA Stach 
schafferi (Krausbauer ) .  SLP:  B a r r y ,  Kalamazoo ,  Sh iawassee ;  Apr i l  18-  
Dec. 1. 
The f i r s t  Michigan s p e c i m e n s  w e r e  col lected in  P u r d y  Bog,  B a r r y  
County by J. H. Graf f ius ,  who was  a m a z e d  tha t  h e  had found t h e m  
under  t h r e e  inches  of i c e  on the  w a t e r  s u r f a c e .  This  i s  a s p e c i e s  which 
i s  aquat ic  and t o l e r a n t  of cold. K r a u s b a u e r  r e p o r t s  s p e c i m e n s  taken 
f r o m  l e a v e s  under  i c e  a t  l e s s  than o 0  C. All of the Michigan s p e c i m e n s  
have  c o m e  f r o m  ponds s u r r o u n d e d  with m o s s e s  o r  d e n s e  plant  m a t e r i a l  
where  the t e m p e r a t u r e s  w e r e  cool.  Not common.  
Genus PROISOTOMA B o r n e r  
Key to the Michigan Species 
1. Ocel l i  8 to  a s i d e ;  g r a y  to b lu i sh  . . . . . . . . . . . . . . . . . .  minuta 
. . . . . . .  Ocel l i  5 to a s i d e ;  white, s o m e t i m e s  with b lack  s t ippl ing 
sepulcralis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
minuta (Tul lberg) .  SLP:  Kalamazoo ,  Ingham; Jan. 24-Oct. 18. 
A common s p e c i e s  of s o i l  and l i t t e r .  
sepulcralis (Fo lsom) .  SLP: Ingham;  Apr i l  21. 
Not v e r y  often encounte red  i n  col lect ions.  O u r  s p e c i m e n s  w e r e  found 
by J. H. Shaddy in s o i l c o r e s f r o m B a k e r  Woodlot on the  M.S.U. campus .  
Fo lsom (1937) r e p o r t s  tha t  sepulcra2is" is a s p e c i e s  of the soi l .  Though 
the  s p e c i m e n s  tha t  I examined  i n  p r e p a r i n g  the o r i g i n a l  descr ip t ion  
numbered  m o r e  than 5,400,  they a r e  the  only e x a m p l e s  of the  s p e c i e s  
tha t  I have e v e r  seen.  They w e r e  co l lec ted  f r o m  g r a v e s  in  Washington, 
D.C., dur ing  the s u m m e r s  of 1896 and 1897.. . ." Not common.  
Subfamily: ISOTOMINAE 
Genus  ARCHITOMOCERURA Denis  
crassicauda Denis .  S L P :  Ingham; May 5. 
T h e r e  is much a r g u m e n t  a s  to  whether  th i s  is a valid s p e c i e s  o r  an i m -  
m a t u r e  tomocerid.  I  a m  incl ined to a g r e e  with those  who c o n s i d e r  i t  a 
val id  s p e c i e s .  Spec imens  w e r e  taken f r o m  c o r e s  in  B a k e r  Woodlot. 
Genus ISOTOMURUS B o r n e r  
Key to the Michigan Species 
1. Body yel low-green o r  g r e e n  . . . . . . . . . . . . . .  palustm's prasinus 
. . . . . . . . . . .  Body co lor  v a r i a b l e ,  with median  d o r s a l  s t r i p e  2 
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2 .  Body without d a r k  bands  . . . . . . . . . . . . . . . .  pa2uStkS palustvis 
. . . . . . . .  Body with d a r k  bands on the  p o s t e r i o r  of the s e g m e n t s  
palustvis balteatus 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
palustris palustris (Miiller).  L P  and UP: (Fig.  100);  March  5-Oct. 8 
This  c o m m o n  s p e c i e s  i s  genera l ly  assoc ia ted  with aquatic s i tua t ions .  
I t  m a y  a s s u m e  var ious  c o l o r s  and p a t t e r n s ,  but  n e v e r  h a s  d a r k  bands  and 
i s  n e v e r  unicolorous.  I t  h a s  been co l lec ted  i n  hab i ta t s  which include 
lake  s h o r e l i n e s ,  d e t r i t u s  of b e a c h e s ,  s w a m p s ,  muck ,  r o a d s i d e  d i tches ,  
wet g r a s s ,  leaf l i t t e r ,  and under  logs.  B r i g h t ,  sunny d a y s  s e e m  to yield 
the  b e s t  col lect ions.  (See front covev illustvation.) 
Fig.  99,  Folsomia fimetavia ( ~ i n n a e u s ) .  Fig. 100, I~otomurus palustvis 
palustvis (Miiller).  
palustris balteatus (Reute r ) .  SLP:  Ingham,  Kalamazoo;  May 16-July 6. 
UP:  Houghton; July 12. (See back covev illustvation.) 
Although th i s  s u b s p e c i e s  h a s  been  r a r e l y  taken in n a t u r e ,  I  have 
n e v e r t h e l e s s  found i t  i n  g r e e n h o u s e s  by the thousands.  Not common.  
palustris prasinus (Reuter) .  SLP:  Kalamazoo;  June  24. NLP: Roscom- 
mon;  June  20. 
I  have s e e n  th i s  s u b s p e c i e s  only once on the s u r f a c e  of a  pond. The 
o t h e r  r e c o r d  i s  f r o m  the  Dre i sbach  col lect ion and h a s  no habi tat  nota- 
tion. 
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Genus ISOTOMA B o u r l e t  
Key to the Michigan Species 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. Mucrones  t r iden ta te  5 
Mucrones  quadridentate  . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
2. L a r g e  s p e c i e s  (max.  length 6 m m ) ;  unguis with teeth . . . .  vividis 
Smal l  s p e c i e s  (max.  length 1.5 m m ) ;  unguis  usual ly without teeth 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. Ocel l i  8  to a  s i d e  4 
Ocel l i  4  to a  s i d e  . . . . . . . . . . . . . . . . . . . . . . . . .  eunotabilis 
4. Pos tan tenna l  o r g a n  elongate and n a r r o w ;  body white with black spo ts  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  difficilis 
Pos tan tenna l  o r g a n  oval ;  body g r a y  to b lus ih ,  s o m e t i m e s  b lack ish ,  
with pa le  i n t e r s e g m e n t a l  bands . . . . . . . . . . . . . . .  tvispinata 
5. Color  white to yel low . . . . . . . . . . . . . . . . . . . . . . . . .  albella 
. . . . . . . . . . . . . .  Color  v a r i a b l e ,  usual ly with d a r k  p igment .  6 
6. Body purp le  with a  black patch on head ,  abdominal  s e g m e n t s  I1 and 
I11 with white bands . . . . . . . . . . . . . . . . . . . . . . .  nigvifvons 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Color  not a s  above 7 
7. Color  d a r k  purp le ,  blue,  o r  c l e a r  p u r p l e .  . . . . . . . . . . .  violacea 
Color  yellow with brownish mott l ing,  s o m e t i m e s  a  touch of blue be- 
coming  g r e e n i s h  i n  alcohol . . . . . . . . . . . . . . . . . . .  olivacea 
albella (Packard) .  L P  and UP: (Fig.  101);  Apri l  11-Oct. 21. 
A c o r t i c a l  s p e c i e s  that  is occas iona l ly  found i n  leaf and pine l i t t e r .  
The b a r k  m u s t  b e  m o i s t  in  the unders ide  f o r  th i s  s p e c i e s  to surv ive .  
Common throughout the s ta te .  
difficilis (Fo lsom) .  S L P :  Monfoe, Ingham; Apr i l  21-June 17. 
F o l s o m  (1937) r e p o r t e d  taking th i s  s p e c i e s  dur ing  F e b r u a r y  i n  leaf 
l i t t e r .  We have r e c o v e r e d  the  s p e c i e s  f r o m  c o r e s  taken in f ie ld and 
f o r e s t  condit ions with plant  cover .  
eunotabilis (Fo lsom) .  S L P :  Monroe ,  Ingham, Kalamazoo ,  Livingston;  
Apri l  14-Sept. 27. UP: Gogebic. 
L a r g e  n u m b e r s  taken f r o m  pine l i t t e r  in  the Kellogg F o r e s t .  O t h e r  
hab i ta t s  co l lec ted  w e r e  leaf l i t t e r  and c o r e s  of loose  so i l  f r o m  g r a s s y  
a r e a s  i n  woodlots.  
nigrifrons Folsom. S L P :  Clinton,  Ingham; March  18-Apri l  12. 
F o l s o m  (1937) r e p o r t s  th i s  s p e c i e s  f r o m  m o s s  on a  r o c k y  bluff. 
The  Michigan s p e c i m e n s  c a m e  f r o m  under  b a r k .  Not common.  
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0livacea Tullberg.  L P  and UP: (Fig. 102);  Apr i l  29-Sept. 7. 
An e x t r e m e l y  cosmospol i t an  s p e c i e s ,  which F o l s o m  r e p o r t s  a s  a  s u m -  
m e r  spec ies .  I t  p r e f e r s  d a m p  condit ions and h a s  been taken on puddles  
of water .  The hab i ta t s  f r o m  which i t  h a s  been r e c o v e r e d  include under  
loose b a r k ,  leaf l i t t e r ,  and loose soil.  Common.  
Fig.  101, Isotoma albella ( P a c k a r d ) .  Fig.  102, I~otoma olivacea ~ ~ 1 1 -  
berg .  
trispinata MacGil l ivray.  L P  and UP: (Fig. 103);  Apr i l  21-Oct. 21. 
Known f r o m  pine and leaf  l i t t e r ,  l a k e s h o r e s ,  a n d l o o s e  soi l .  Common.  
violacea Tullberg.  S L P :  Monroe;  Sept.  3 .  Chippewa; May 30. 
This  s p e c i e s  i s  one which m a y  be  t a k e n i n  the winter.  I t  h a s  been  col-  
l ec ted  in s p r u c e  and leaf l i t t e r .  Not common.  
vividis Bour le t .  L P  and U P :  (Fig.  104);  Feb. 15-  Oct. 21. 
T h i s  s p e c i e s  i s  one of o u r  m o s t  abundantco l lembolans  in  North A m e r -  
i ca .  Fo lsom (1937) r e p o r t s  tha t  adul ts  m a y  be  found a l l  y e a r  round.  A 
m o i s t  env i ronment  d ic ta tes  where  vividis will be  found. Collect ions 
have been  made  in leaf  and pine l i t t e r ,  g r a s s ,  l a k e s h o r e s ,  bogs ,  and 
m o i s t  loose  so i l s .  Common. 
Genus VERTAGOPUS B o r n e r  
Key to the Michigan Species 
1. F u r c u l a  long,  extending to the  ven t ra l  tube ;  oce l l i  equal  in  s i z e ;  
b lack ish  o r  purp le  . . . . . . . . . . . . . . . . . . . . . . . . . . avbovea 
2 .  F u r c u l a  s h o r t ,  extending to the second  abdominal  segment ;  oce l l i  
unequal  in  s i z e ;  yel lowish,  bluish o r  g r e e n .  . . . . . . . . . cineyea 
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Fig.  103, Isotoma tvispinata MacGil l ivray.  Fig.  104, Isotoma viridis 
Bour le t .  
arborea (Linnaeus) .  SLP:  Monroe ,  Ingham; Apr i l  21-June 23. 
F o l s o m  (1937) d e s c r i b e d  th i s  s p e c i e s  f r o m  under  loose  bark .  Our  
s p e c i m e n s  w e r e  col lected in  loose  s o i l  and g r a s s  within B a k e r  Woodlot. 
cinerea (Nicolet).  SLP:  B e r r i e n ,  Kalamazoo ,  Monroe ;  June 23-July 2. 
NLP: Grand  T r a v e r s e ;  Ju ly  28. UP: Chippewa (Drummond I s land) ;  
July 7. 
T h i s  s p e c i e s  is commonly  taken under  b a r k  and i n  pine and leaf  
l i t t e r .  I t  p r e f e r s  m o i s t  conditions. 
Genus ISOTOMINELLA Delamare-Debouttevi l le  
minor Schaffer :  SLP:  Kalamazoo;  June  24. 
I have  only s e e n  one  col lect ion of this  s p e c i e s , f r o m  pine l i t t e r  in  Kel- 
logg F o r e s t .  
Fami ly  TOMOCERIDAE 
Genus TOMOCERUS Nicolet  
Key to  the Michigan Species 
1. Spines of the den tes  toothed (Fig. 5 9 ~ )  . . . . . . . . . . . . . . .  mi no^ 
. . . . . . . . . . . . . . . . .  Spines of the den tes  smooth  (Fig.  59b) 2 
2. Dentes  with sca le - l ike  s p i n e s  a t  i n n e r  b a s e  (Fig. 5 9 a ) .  .flaVesCens 
. . . . . . . . . . . .  Dentes without sca le - l ike  sp ines  a t  i n n e r  b a s e  3 
38
The Great Lakes Entomologist, Vol. 1, No. 6 [1967], Art. 1
https://scholar.valpo.edu/tgle/vol1/iss6/1
1967 THE MICHIGAN ENTOMOLOGIST 217 
3. Mucro  with a l a m e l l a  ( seen  in s i d e  view) extending f r o m  the anteapi-  
c a l  tooth to the b a s a l  tooth,  i n t e r m e d i a t e  t e e t h p r e s e n t ;  c o l o r  off- 
white with blue mott l ing (Fig.  61) . . . . . . . . . . . . lamellifems 
Mucro  without a l a m e l l a ;  c o l o r  white with g r a y  mott l ing . . vulgan's 
flavescens (Tullberg) .  L P  and UP: (Fig.  105);  Feb. 15-Dec. 31. 
One of the  m o s t  cosmopol i t an  s p e c i e s  in North Amer ica .  I t s  l a r g e  s i z e  
and long antennae,  which c a n  b e  coi led,  m a k e  th i s  an i n t e r e s t i n g  s p e c i e s  
to o b s e r v e  i n  the  field. I have had s u c c e s s  in  col lect ing flavescens under  
b a r k .  O t h e r  hab i ta t s  which h a v e  b e e n  co l lec ted  incIude pine and leaf  
l i t t e r ,  a long l a k e s h o r e s ,  i n  sphagnum m o s s ,  under  b o a r d s  and in pit  t r a p s  
s e t  i n  f o r e s t  a r e a s .  Common.  
lamel liferus (Mil ls) .  S L P :  Livingston;  June 4. 
D r .  Mil ls  d e t e r m i n e d  the  s ing le  s p e c i m e n  taken in Michigan. Not 
common.  
minor (Lubbock). UP: Ontonagon; Ju ly  10. 
This  s p e c i e s  was taken  twice on the  s a m e  date:  White P ine  Mine and 
F i r e  S tee l  River .  T h e  hab i ta t s  co l lec ted  w e r e u n d e r  p a p e r  lying in g r a s s  
and under  a post .  Not common.  
vulgaris (Tullberg) .  L P  and UP: (Fig.  106);  M a r c h  20-Sept. 3 .  
A widely d i s t r ibu ted  s p e c i e s  in  North A m e r i c a .  I t  h a s  been taken 
in leaf l i t t e r ,  under  b a r k ,  sandy  f ie ld ,  and along l a k e s h o r e s .  Not c o m -  
mon. 
Fig.  105, Tomocems flavescens (Tullberg) .  Fig.  106, TomoceWS 
vulgavis (Tul lberg) .  
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Suborder  ME TAXYPLEONA 
F a m i l y  PODURIDAE 
Genus PODURA Linnaeus  
aquatics Linnaeus.  L P  and UP: (Fig.  107);  Apri l  9-Oct. 16. 
A s p e c i e s  which i s  act ive in  the  spr ing .  On w a r m  sunny days  i t  c a n  b e  
s e e n  in l a r g e  n u m b e r s  on the s u r f a c e s  of ponds. A r e a s  where  co l lec t ions  
a r e  m a d e  include s w a m p s ,  pond s u r f a c e s ,  b e a c h e s ,  and in m o i s t  a r e a s  
along s t r e a m s .  Common.  
Suborder  SYMPHY PLEONA 
F a m i l y  NEELIDAE 
Genus NEELUS F o l s o m  
Key to the Michigan Species 
1. Dentes  f ive toothed; c o l o r  ochraceous-buff  . . . . . . . . . .  m u ~ i n u s  
2.  Dentes  s i x  toothed; c o l o r  b lus ih-gray .  . . . . . . . . . . . . .  minutus 
minutus Folsom.  S L P :  B a r r y ;  Aug. 7  
F o l s o m  (1901) r e p o r t e d  th i s  s p e c i e s  f r o m  b lack  so i l  of a  pine f o r e s t ,  
t h e  i m m a t u r e s  o c c u r r i n g  in e a r l y  July. Maynard  (1951) r e p o r t s  tha t  i t  
was  common on s t i c k s  lying on the ground in a  woods. I  have s e e n  th i s  
s p e c i e s  only f r o m  a sphagnum bog si tuat ion only once. Not common.  
murinus Folsom.  SLP:  Ingham; July 12. 
This  s p e c i e s  h a s  p rev ious ly  been  r e p o r t e d  f r o m  greenhouse  soi l .  I  
h a v e  col lected s p e c i m e n s  f r o m  a g r i c u l t u r a l  soi l .  I t  s e e m s  to r e q u i r e  
r e l a t i v e l y  high humidi ty to maintain i t s  ex i s tence  in  the  soi l .  Not c o m -  
mon. 
Genus MEGALOTHORAX Willem 
albus Maynard. S L P :  Oakland,  Ingham; May 5-Sept. 6. 
I  have taken s p e c i m e n s  f r o m  leaf l i t t e r  and woodland s o i l  c o r e s .  This  
s p e c i e s  is m o r e  c o m m o n  tha t  e i t h e r  s p e c i e s  of Neelus. 
F a m i l y  SMINTHURIDAE 
Subfamily SMINTHURIDINAE 
Genus SMINTHURIDES B o r n e r  
Key to the Michigan Species 
1. Unguiculus of m e t a t h o r a c i c  l e g s  divided into b r a n c h e s  in f e m a l e  
(F igs .  57-58) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Unguiculus of m e t a t h o r a c i c  l e g s  s i m p l e  . . . . . . . . . . . . . . . .  3 
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2. In m a l e ,  heavy tooth s u p p o r t s  o u t e r  d o r s a l  l a m e l l a o f  mucro ;  yellow 
with median  d o r s a l  s t r i p e  and l a t e r a l  d a r k  s t r i p e s  . . . . .  bifidus 
In m a l e ,  tooth of m u c r o  m i s s i n g ;  yel low,  with l a t e r a l  violet s t r i p e  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  penicillifev 
. . . . . . . . . . . . . .  3. F o u r t h  antenna1 s e g m e n t  of f e m a l e  s i m p l e  4 
F o b r t h  antennal s e g m e n t  of f e m a l e  divided into s e c o n d a r y  s e g m e n t s  
4. Subapical  need le  of unguiculus no t  reach ing  tip of the  c law in p r o -  and 
m e s o l e g s ;  m u c r o  half a s  wide a s  long . . . . . . . . . . . .  aquaticus 
Subapical  needle of unguiculus r e a c h i n g  beyond t ip  of c law i n  p ro-  
and m e s o l e g s ;  m u c r o  a t h i r d  a s  wide a s  long . . . . .  malmgveni 
. . . . . . . . . .  5. F o u r t h  antenna1 s e g m e n t  with four  s u b s e g m e n t s .  6 
F o u r t h  antenna1 s e g m e n t  with five s u b s e g m e n t s  . . . . . . . . .  l e w s  
. . . . . . . . .  6. F i r s t  antenna1 s e g m e n t  a s  long a s  the  four th  assimilis 
F i r s t  antenna1 s e g m e n t  longer  than the  fourth . . . . . . . .  occultus 
aquaticus (Bourlet) .  SLP:  B a r r y ;  Aug. 7. NLP: Oacoda;  Sept.  3. 
Although Maynard (1951) r e p o r t s  th i s  s p e c i e s  a s  common,  I have  had 
l i t t l e  s u c c e s s  in  col lect ing i t .  I t h a s  been taken twice;  on the  s u r f a c e  of a 
s w a m p  pond and i n  sphagnum m o s s .  Not common.  
assirnilis (Krausbauer ) .  SLP:  Ingham,  Clinton,  Sh iawassee ;  Mag 6-June 
14. 
T h i s  s p e c i e s  h a s  been  known to o c c u r  in  l a r g e  n u m b e r s  in  g r e e n -  
h o u s e s .  The col lect ions m a d e  in Michigan c a m e  f r o m  f o r e s t ,  in  l i t t e r .  
Not uncommon. 
bifidus (Mills).  NLP:  Wexford,  Alcona; Aug. 23-Sept. 3. UP:  Chippewa 
(Drummond Is land);  July 7. 
Mil ls  (1934) r e c o r d s  th i s  s p e c i e s  f r o m  the s u r f a c e  of s tagnant  water .  
I  have  taken i t  on pond s u r f a c e s ,  s t r e a m  banks ,  and on a beach.  Not 
common.  
lepus Mills.  SLP:  Kalamazoo ,  Monroe,  Ingham;  Apr i l  29-Aug. 19. 
NLP: Wexford; Aug. 23-Sept. 21. UP: Chippewa; M~;J  30. 
Mil ls  (1934) r e p o r t s  tha t  l epus  m a y  b e  taken f r o m  h u m u s  and m o s s .  
The hab i ta t s  where  i t  h a s  been taken in Michigan differ  somewhat  by hav- 
ing r a t h e r  low humidi ty conditions. A r e a s  w h e r e  col lect ions w e r e  suc-  
c e s s f u l  include pine and leaf l i t t e r ,  sphagnum bog and pi t  t r a p s  s e t  in  
the  f o r e s t  f loor .  Not uncommon.  
rnalrngreni (Tullberg) .  U P  and L P :  (Fig.  108); Apr i l  18-Sept. 3. 
A s p e c i e s  found in semiaqua t ic  habi tats .  S a m p l e s  have  been  taken 
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f rom pond sur faces ,  along r ive r  banks, m o s s ,  sphagnum bogs and wood- 
land l i t ter .  Common. 
occultus Mills. L P  and UP: (Fig. 109); April 29-Aug. 25. 
A semi-aquatic spec ies  which has  been collected along r ive r  banks,  
on beaches ,  and in bogs. Common. 
penicillifer (Schaffer). SLP: Ingham; April 29. NLF: Grand T r a v e r s e ;  
Apri l  2 .  
Only two collections have been made in bog a reas .  Probably not an 
uncommon species.  
Genus SPHAERlDlA Linnaniemi 
pumilis (Krausbauer) .  SLP: Monroe, Kalamazoo, Ingham; April 14- 
Aug. 16 .  NLP: Wexford; Sept. 7. 
Mills (1934) repor ted  this spec ies  f rom humus. Maynard (1951) took 
a single specimen f rom lawn sweepings. The Michigan collections have 
yeielded substantial  numbers  f rom pine and leaf l i t t e r ,  co re s  in g ra s sy  
a r e a s ,  and in p i t  t raps .  
Fig. 107, Podura aquatica Linnaeus. Fig. 108, Sminthuvides malmgreni 
(Tullberg). 
Subfamily SMINTHURINAE 
Tr ibe  ARRHOPALITINI 
Genus ARRHOPALITES Boner  
Key to the Michigan Species 
1, Anal valves with minute spines mixed with normal  s e t ae  . . caecus 
Anal valve without such sp ines  . . . . . . . . . . . . . . . . . . . . . . 2 
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. . . . . . .  2. Subanal appendage of female  s imple  (Fig. 49) PygmaeuS. 
. . .  Subanal appendage of female  palmate o r  branched (Fig. 51) 3 
3. Unguis with an outer  tunica (Fig. 56) . . . . . . . . . . . . . . .  dubius 
Unguis without an outer  tunica . . . . . . . . . . . . . . . . . . .  benitus 
benitus Folsom. L P  and UP: (Fig. 110);  Apri l  14-Oct. 25. 
According to Chr is t iansen  (1966), benitus i s  about the only spec ies  
of Ayrhopalites that can be considered common. I t h a s  been collected in 
rot ten wood, under logs,  so i l  c o r e s ,  leaf l i t t e r ,  and pine l i t ter .  High 
humidity i s  neces sa ry  fo r  this  species.  Common. 
caecus (Tullberg). SLP: Kalamazoo, Ingham; June 23-Aug. 10. 
Collected f rom pine l i t te r  and c o r e  samples  in moist  fo re s t  habitats. 
Not common. 
dubius Christ iansen.  SLP: Monroe, Ingham; Jan. 24-Aug. 24. 
Christ iansen (1966) s t a t e s  that  this  may be a geographic variation of 
pygmaeus. These a r e  the f i r s t  r eco rds  outside of caves  in North 
America.  Our specimens came  f rom soil c o r e s  taken in deciduous 
fores ts .  Not common. 
pygmaeus (Wankel). SLP: Ingham; April 12. 
Chr is t iansen  (1966) mentions this a s  a typical cave collembolan, but 
occasionally occurs  epigeically. I have seen  only one specimen f rom a 
soil  core.  Not common. 
Fig. 109, Sminthturides occultus Mills. Fig. 110, Arrhopalites benitus 
Folsom. 
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T r i b e  KATIANNINI 
Genus  SMlNTHURlNUS B o r n e r  
Key to the Michigan Species 
1. One edge of m u c r o  s e r r a t e d  . . . . . . . . . . . . . . . . . . . . . . . .  2 
Both edges  of m u c r o  s e r r a t e d  (Fig.  63) . . . . . . . . . . . . . . . .  6 
2. Abdomen un i formly  co lored  . . . . . . . . . . . . . . . . . . . . . . . .  4 
Abdomen with white o r  yellow-white pa tches  and /or  d a r k  longitudi- 
n a l b a n d s . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
. . .  3 .  Abdomen white o r  off-white with five longitudinal d a r k  s t r i p e s  
elegans 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Abdomen purple-black with a l a r g e  white m a c u l a  on e i t h e r  s i d e  and 
s o m e t i m e s  a l ight  a r e a  d o r s a l l y .  . . . . . . . . . . . . .  bimaculatus 
4. Color  black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  minutus 
. . . . . . . . . . . . . . . . . . . . . . .  Color  not b lack ,  r a t h e r  l igh t .  5 
5. Ungues without an i n n e r  tooth; speck led  with p u r p l e .  . latimaculosus 
Ungues with 3 inner  t ee th ;  yellow to yellow-brown . . . . . .  auveus 
. . . . . . . . . . . . . . . . . . . . .  6. Ungues with a l a t e r a l  s e r r a t i o n .  7 
. . . . . . . . . . . . . . . . . . .  Ungues without a l a t e r a l  s e r r a t i o n .  9 
7 .  Body with one p a i r  of yellow-white s p o t s  on a purple-black back-  
g r o u n d .  . . . . . . . . . . .  quadvimaculatus maynavdi, NEW NAME 
. . . . . . . . . . . . . . .  Body with two p a i r  of yellow-white s p o t s  8 
8. Body c o l o r  purple-black . . . . .  qwldvimaculatus qwldvimaculatus 
Body pink-orange and b r o w n .  . . . . . . .  quadvimaculatus latipictus 
9. B a s a l  papi l la  of t h i r d  antenna1 s e g m e n t  s i m p l e ;  c o l o r  d a r k  brown 
(Fig.  13) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  bmnneus 
. . . . . . . . . . . .  B a s a l  pap i l l a  subdivided into 4 p a r t s  (Fig. 12) 10 
10. Head and body b lack ;  m u c r o  s e r r a t e d ,  c o u r s e  . . . . . . . . . .  nigev 
Head with yellow-white pigment ,  abdomen bluish-black;  m u c r o  s e r -  
r a t e d ,  f ine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  igniceps 
aureus (Lubbock). S L P :  Monroe,  B a r r y ,  Kalamazoo,  Ingham;  Feb.  15-July 
26. 
Maynard  (1951) mentions th i s  i s  a c o m m o n  woodland s p e c i e s  throughout  
the  y e a r .  The hab i ta t s  where  co l lec t ions  have  been  made  include 
sphagnum bogs ,  pine and leaf l i t t e r .  Not common.  
birnaculatus Axelson. S L P :  Ingham: Apri l  29. 
T h i s  is the  f i r s t  North A m e r i c a n  r e c o r d  of th i s  outs tanding spec ies .  
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I  have taken only a  s ing le  s p e c i m e n  f r o m  a bog in the  Dansvi l le  State  
G a m e  Area .  Not common.  
b runneus  Maynard.  S L P :  Monroe ,  Kalamazoo ,  Ingham;  Apri l  28-Sept. 3  
NLP:  Grand  T r a v e r s e ;  Apr i l  2-July 28. 
Not uncommon in f o r e s t  a r e a s .  Found in leaf  and pine l i t t e r .  Some 
s p e c i m e n s  taken f r o m  m o s s  s c r a p i n g s .  
e l e g a n s ( ~ i t c h ) .  L F  and UP: (Fig.  111);  Apr i l  14-Sept. 6. 
A c o m m o n  s p e c i e s  which s o m e t i m e s  a p p e a r s  i n  a  dark ly  c o l o r e d  f o r m .  
Co!lections have been m a d e  in g r a s s ,  c e m e n t  s t e p s ,  Taraxacum f l o w e r s ,  
pine and leaf l i t t e r .  A sun-loving s p e c i e s .  
igniceps (Reuter).  SLP:  Monroe;  June  17  and 29). 
At f i r s t  g lance  igniceps could b e  confused with niger. However ,  the  
l a t t e r  s p e c i e s  h a s  an al l -black head. S. igniceps s e e m s  to be  a  l i t t e r -  
inhabiting s p e c i e s .  Not common.  T h i s  P a l e a r c t i c  s p e c i e s  h a s  not p r e -  
viously been  r e c o r d e d  f r o m  Michigan. 
Iatimacu\osu~ Maynard. SLP:  Monroe ,  Kalamazoo;  J u n e  10-Aug. 13. 
I have only s e e n  a  few s p e c i m e n s  of th i s  s p e c i e s  in the State. The 
l a r g e s t  col lect ions c a m e  f r o m  pine l i t t e r  in  Kellogg F o r e s t .  One  s a m -  
ple  of leaf l i t t e r  f r o m  Monroe  County yielded a  few spec imens .  Not 
common.  
minutus (MacGillivray). SLP:  Monroe;  J u n e  29. 
Taken  i n  g r a s s  c o r e s  and leaf  l i t t e r .  Not common.  
n iger  (Lubbock). L P  and UP: (Fig. 112);  M a r c h  20-Sept. 8. 
This  s p e c i e s  could prove  to be  quite c o m m o n  in Michigan. When rough 
s o r t i n g  of s a m p l e s  is being done,  c a r e  should be  taken not  to confuse 
th i s  s p e c i e s  with the  d a r k  f o r m  of elegans. 
quadr imacula tus  quadr imacula tus  (Ryder) .  SLP:  Lei lawee,  Kalamazoo ,  
Ingham; May 13-July 31. NLF: Wexford; Sept. 7. UP: Chippewa (Drum-  
mond I s land) ;  July 7. 
This  s p e c i e s  h a s  been  taken f r o m  ro t ten  l o g s ,  under  l o o s e  b a r k ,  
g r a s s  sweepings ,  and in leaf  l i t t e r .  Not common.  
quadr imacula tus  m a y n a r d i  NEW NAME. N L P :  Lee lanau;  Aug. 24. UP: 
Marque t te ,  Alger ;  Sept. 8-15. 
Collected under  b a r k  and in Polypoms caps .  I  h e r e  p r o p o s e  the sub-  
spec i f ic  n a m e  maynardi a s  a  r e p l a c e m e n t  f o r  bimaculatus Maynard ,  
1951, which is a junior p r i m a r y  homonymof  bimaculatus Axelson,  1902. 
quadr imacula tus  la t ipictus  Maynard.  S L P :  Lenawee;  July 13. NLP:  
A r e n a c ,  Crawford ;  Sept. 2-4. 
Collect ions were  m a d e  under  bark .  Not common.  
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Fig. 111, Sm inthurinus elegans (Fi tch)  . Fig. 112, Sminthrinus niger 
(Lubbock). 
T r ibe  SMINTHURINI 
Genus SMINTHURUS La t r e i l l e  
Key to the Michigan Species 
1. Mucronal  b r i s t l e  ab sen t .  . . . . . . . . . . . . . . . . . . . . . .  medialis 
Mucronal  b r i s t l e  p r e s e n t  (Fig. 70b) . . . . . . . . . . . . . . . . . . .  2 
2. Body pale yel low-green . . . . . . . . . . . . . . . . . . . . . . . . .  fitchi 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Body o the r  than above 3 
3. Body with 3 longitudinal s t r i p e s  . . . . . . . . . . . . . . . .  trilineatus 
Body with mosa i c s  of c o l o r s .  . . . . . . . . . . . . . . . . . . . .  facialis 
facialis Banks.  SLP:  Jackson;  June  14. NLP: Midland, Grand  T r a v e r s e ;  
June 16-July 28. 
If any of the North Amer i can  spec i e s  of Collembola can  be  ca l led  
r a r e ,  this  one should probably be  cons idered  a s  such. I t  h a s  been col lect-  
ed  in Washington, D.C., New York and now Michigan. Only a few speci-  
m e n s  a r e  ex tan t  for  descr ip t ion ,  but  the cha r ac t e r i s t i c  co lor  pa t te rn  
makes  i t  e a s i l y  identifiable. Collected in l i t t e r  and t r e e  foliage. Rare .  
(See Photo on next page.) 
fitchi Folsom. J P :  Keweenaw (Isle  Royale);  July 12. 
A s ing le  spec imen taken f r o m  a swampy situation. Not common. 
medialis Mills. SLP :  B e r r i e n ,  St. Joseph ,  Calhoun, Kalamazoo,  Ingham; 
Apr i l  29-July 25. 
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I bel ieve these  to b e  the f i r s t  r e c o r d s  of th i s  s p e c i e s  e a s t  of Iowa. 
G r a s s  sweepings,  a l falfa  sweepings and sphagnum have  yielded good 
n u m b e r s  of medialis. Probably  not  uncommon.  
tr i l  ineatus Banks .  SLP: Monroe;  June  10-Sept. 3 .  UP: Schoolcraf t ;  
Ju ly  3 .  
This  s p e c i e s  g o e s  uncol lected f o r  long p e r i o d s  of t ime.  Until  r e c e n t -  
ly only two col lect ions had been  r e p o r t e d ,  in  1903 and 1950. Then Pedigo 
(1966) found i t  in  Indiana. Using pi t  t r a p s ,  I h a v e  found l a r g e  n u m b e r s  
i n  l i t t e r .  The UP s a m p l e  w a s  taken by sweeping tal l  g r a s s .  Probably  
not uncommon.  
S m i n t h m s  facialis Banks .  Photo by Snider .  
Genus SPHYROTHECA B o r n e r  
minnesotensis (Guthrie) .  S L P :  Monroe ,  Ingham; June  10-Sept. 27. NLP: 
Lee lanau;  Aug. 24. 
Th is  s p e c i e s  i s  typical ly  found i n  woodlands. Some of o u r  s p e c i m e n s  
c a m e  f r o m  loose  a g r i c u l t u r a l  so i l s .  P robably  not uncommon.  
T r i b e  BOURLETIELLINI 
Genus KATl ANNlA Maynard 
macgillivrayi (Banks) .  UP and L P :  (Fig. 113);  Apr i l  28-July 19. 
This  s p e c i e s  is m o r e  c o m m o n  in the s p r i n g  than  a t  any o t h e r  t ime.  
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Dry  situations do not s e e m  to de ter  l a rge  populations of th is  sun-loving 
species.  Habitats include pine and leaf l i t t e r  of open fo re s t ,  d r y  so i l s  
(sand),  and d ry  log bark.  Common. 
Genus PSEUDOBOURLETIELLA Stach 
spinata (MacGillivray). L P  and UP (Fig.  117); April 8-Oct. 8. 
A very  common semiaquatic species.  I ts  l a rge  s i z e  and dimorphic 
color pa t te rns  make i t  an in teres t ing  subject  for  observation in  the field. 
Commonly taken along r i v e r  banks,  shore l ines  of lakes ,  swamps,  bogs 
o r  wherever water and vegetation come together.  
Pseudobourletiella spinata (MacGillivray). Photo by Coleman. 
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Genus BOURLETIELLA Banks  
Key to the Michigan Species 
. . . . . . . . . . . . . . . . . . . . . .  1. Body light with brown maculae  2 
Body o therwise  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
2 .  Yellow, some t imes  with reddish  brown on pos t e r i o r  . . . . .  arvalis 
Yellow with brown s t r i p e s  la te ra l ly  . . . . . . . . . . . . . . . .  SaVO7LQ 
. . . . . . . . . . . . . .  3. Body deep  maroon  with pa le  mark ings  juanitae 
Body b lack ish ,  b lu i sh ,  with s o m e  yellow . . . . . . . . . . . .  hodensis 
arvalis (Fi tch) .  L P  and UP: (Fig.  114): Apri l  21-Oct. 10. 
A common spec i e s  in well-lighted envi ronments .  I havecol lec ted  i t  in  
lawns  a s  well a s  f o r e s t s .  Habitats  include: leaf  l i t t e r ,  Spaghnum sp . ,  
loose b a r k ,  and flood plains.  Common. 
Fig. 113, Katiannia m-acgillivrayi (Banks) .  Fig. 114, Bourletiella 
arvalis (Fi tch)  . 
hortensis (Fi tch) .  L P  and UP  (Fig.  115);  June 24-Oct. 10. 
Commonly cal led the "garden  springtai l ,"  hodensis was a t  t i m e s  an 
economic problem on young t ruck  garden  c rops .  Today we se ldom 
h e a r  of a s e r i o u s  ou tbreak  of th i s  spec ies .  I have col lected hodensis on 
Taraxacum f lowers  on b r i gh t  days.  Observa t ions  revea led  tha t  when the 
sun  was obscu red ,  the i n sec t  migra ted  to the unders ide  of the f lower,  
r e t u rn ing  upon the r eappea rance  of the sun. Evidently a sun-loving spe -  
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c i e s ,  i t  can be found in  tal l  g r a s s ,  conc re t e  wal l s ,  agr icu l tura l  so i l s ,  
l awns ,  and leaf l i t t e r  exposed to sunlight. Common. 
juanitae Maynard. SLP: Monroe,  Shiawassee ;  June 4-29. 
The few spec imens  col lected c a m e  f r o m  leaf l i t t e r  s amp le s .  Not 
common. 
savona Maynard. SLP: Ingham: May 12. 
Collected in a wet g r a s s  c o r e  f r o m  B a k e r  Woodlot. 
Genus DEUTEROSMINTHURUS B o r n e r  
Key to the Michigan Species 
. . . . . . . . . . . . . . . . . . .  1. Body co lor  yellow throughout yepandus 
Body co lor  not a s  above . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
. . .  2 .  Yellow, with br ick- red  pigment  pos t e r i o r  on abdomen.  russata 
P a l e  yellow with purp le  o r  brownish pigments  . . . . . . . . .  f a l l m e  
fallonae (Maynard) .  SLP:  B a r r y ,  Kalamazoo; July 15-Aug. 4. KLP: 
Wexford; June 30-Sept. 7. 
Found in  g r a s s  sweepings and pine-leaf l i t t e r .  Kot uncommon. 
repandus (Agren). SLP:  Monroe,  Allegan,  Ingham; June 6-July 31. 
NLP: Wexford, Roscommon,  Midland; June 20-Aug. 27. 
Commonly found in l i t t e r  samples .  Collect ions have been  made  
f r o m  g r a s s  sweepings and on  a conc re t e  wall. Probably  not uncommon. 
russata (Maynard). L P  and UP  (Fig.  116): -1pril 28-Sept. 7 .  
An a t t rac t ive  spec ies  which can  be confused a i t h  Heferosminthurus 
insignis (Reuter )  if c a r e  is not taken in examining the claws.  H. big- 
n2.S has  a br i s t le - l ike  unguiculus on the proleg.  Found in  g r a s s ,  shore-  
l i ne s ,  l i t t e r  and agr icu l tura l  soi l .  Common. 
Genus HETEROSMINTHURUS Stach 
insignis (Reuter) .  SLP:  Monroe,  Ingham; Apr i l  14-June 10. NLP: Alcona; 
Sept. 3. UP: Chippewa (Drummond Is land) ,  Schoolcraft ;  July 7-8. 
Found in  leaf l i t t e r ,  on beaches ,  a n d i n g r a s s .  Probably  not  uncommon. 
Genus NEOSMINTHURUS Mills  
ciavatus (Banks). SLP: Ingham; Oct. 11. 
We have only one  col lect ion of th i s  spec i e s  f r o m  Bake r  Woodlot, taken 
in  ro t ten  wood. Not common. 
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Fig.  115, Bourletiella hortensis (F i tch) .  Fig. 116, Deuterosminthrus 
russata (Maynard). 
Subfamily: DICYRTOMINAE 
Genus PTENOTHR IX B o r n e r  
Key to the Michigan Species 
1. Abdomen pa le ,  with d a r k  t r a n s v e r s e  b a n d s  . . . . . . . . . .  pineolae 
Abdomen without t r a n s v e r s e  b a n d s  . . . . . . . . . . . . . . . . . . .  2 
2. Body a l m o s t  uniformly c o l o r e d ;  purp le  o r  du l l  r e d  . . . . .  unicolor 
Body with purp le  and c r e a m  m a r k i n g s  in  a n  i r r e g u l a r  p a t t e r n  . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mamorata. 
marmorata (Packard) .  L P  and UP (Fig. 118);  Apr i l  21-Sept. 27. 
A woodlot s p e c i e s  p r e f e r r i n g  humid  conditions. Found i n  leaf  l i t t e r ,  
pine l i t t e r ,  under  l o o s e  b a r k ,  and s tony l a k e s h o r e s .  Common.  
pineolae Wray. SLP:  Monroe;  June  10-Sept. 27. 
I have s e e n  this  s p e c i e s  only i n  woodlots,  i n  leaf  l i t t e r .  While co l lec t ing  
I observed  s o m e  individuals  on the u n d e r s i d e s  of m u s h r o o m s .  Not c o m -  
mon. 
unicolor (Harvey) .  L P  and U P  (Fig.  119) ;  Apr i l  21-Sept. 27. 
A woodland s p e c i e s  found i n  pine and leaf  l i t t e r  and under  b a r k ,  while 
s o m e  col lect ions were  taken along shore l ines .  Common.  
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Fig. 117, Pseudobouvletiella spinata (MacGi l l iv ray) .  Fig. 118, Ptenofh* 
mavmovata ( P a c k a r d ) .  
Fig. 119, P t e n o t h ~ x  unicolov (Harvey) .  
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